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5-07-1999 d:21PM FROM GSE L I N I N G  281 230 2525 P. 1 

85/87/1999 15: 54 2488530281 

-1) 
P 4 E  02 

May 7,1999 

Subject: FLOUR DANIEL (FERNALD) GCL SU8MITAtS 

Dear Karen: 

Per your request, this letter is 10 address Fernaid's review comment sheet warding the GCL 
submittal. . 

Our rewonses are as f o l b w ~ :  

1. CETCO will produce Bentomat 'ST GCt  dedicated to the Fernad p m m  at a minimum 
rate of 50,000 square feet p e r  day. 

2. Attached. are the manufacturing requitements/certifications for  the geotextile components 

3. Attached is a revised copy of the Table GCL-I which indica- our anfwmanee to 
Minimum Average Roll \/dues. Same properties ate ceMed at MfL or Max. Plea* rt* 
that this is a higher standard than Min. or Max. Averzge Roll Values. 

4. Table GC1-A jncomdiy  lists the speafied ASTM method for hydraulic CDnduCtiVity as 
ASTM 05887. ASTM 05887 is 8 test fot the Index Flux of G C b .  Tht Hydraulic 
Conductivity test far GCLs is ASTM D5084. CETCO performs and certifies io both tests 
using the proper ASTM designations. 
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. PND 7069655981 T0:130?5486927 

Geosynthetlc Products Olvlslon 
- 

June 1,1999 

7-2739 
American colliodn;w-cctco 
Love11 WY Plant 
Noe Garcia 
PO Box 428 
Love11 WY 82431 
PW76577 
BOL#627429 

This is to certify that Product GEOTWC'" 650, a nonwovw yulypropylcnc geotcxtilc produced 
by Synthctic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus rwo standard &viatiom, yielding a 97.5 pcrccnt confidence level. 

PHYSICAL PROPEWIT TFZCT METHOD us. UNITS 
Weight ASTM D-5261 6.0 odyd' 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM 11-4632 45 lbs 

Elongation ASTM D-4632 90 940 . .  

Trapezoidal Tear ASTM D-4533 25 Ibs 

Mulleu Burst ASTMD 3786 190 psi 

Puncture Strength ASTM D-4833 SO Ibs 3 -  

Sincerely, 7 

u fiL8, 
Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

$ynth9!lC IndUStd96, hc. 
401 9 Industry Drlve 6 Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

I eiephone 423-es9-0444 * Fw 423-899-781 9 1-800-021 944$ 
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I Geosynthetlc Products Dlvlslon 

Am encan CalliodMry-Cetco 
Lovcll WY Plant 
Noe Garcia 
PO Box 428 
Love11 WY 8243 1 
P0#76574 
BOLt627367 

May 25,1999 

This 1s to certify that Product GEO?EXfM 6S0, a nonwovni yulypropyknc geotcxtik produced 
by Synthetic Industrics will meet the following certifiable minimnm average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 pcrccnt confidence level. 

PHYSICAL PROPERTY TR!T METHOD U.S. UNITS 
Weight ASTM D-5261 6.0 ozlyd’ 

Thickness ASTM D-S 199 120 mils 

Tcnsilc Strength ASTM D-4632 45 lbs 

Elongation ASTM 0-4632 90 ?lo 

Trapezoidal Tear ASTM D-4533 25 lbs 

Mullni Burst ASTM D-3786 190 pi 

Puncture Stragth ASTM D-4833 SO lbs 

Sincerely, - 

Sid Weiser 
Technical Manager 
Pcrfonnance Nonwovens Division 

Synthetic Industrlot, Inc. 
4019 Industry Drive Paft Offlcb Box 22788 Chananooga. Tennessee 37422 USA 
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American collio~-cetco 
bveli  WY Plant 
Noe G a i a  
PO Box 428 
Love11 W 82431 
PW76572 
BOL#627478 

This IS to ccrtify that Product OEOTEX'M 650, a nonwoven polypropyltne gwtcxtile produced 
by Synthetic Industries will meet the fbuowhg certifiable mhirnum average roll values when 
rested in accordance with the proper AS'IU ttsf methods. A minimum avmgc roll value is 
c.aicuiated as the mem minus two standatd deviations, yielding a 97.5 pacent confidence level. 

PHYSICAL PROPERTY 'I1EsT ME'FHOD U.S. UNITS 
weight ASTM D-5261 6.0 oz/yd2 

Thickness ASTM D-5 199 120 mils 

Tensile Strength MTM D4632 45 lbs 

Elongation ASTM D-4632 90 % 

Trapezoidal Tear ASTM D-4533 25 lbs 

Mullen Burst ASTM D-3786 190 psi 

Puncture Sh.ength ASTM D-4833 50 lbs 

Sincerely, 

Sid Wtiscr 
Technical Manager 
Pcrfomancc Nonwovens Division 

Synttwtlt IndusWm, Inc. 
401s industry Drive Past Omce Box 22768 Chattanooga, Tennosme 37422 USA 

Telephm 423-899.0444 Fax 423-899-7619 1-800.621-0044 
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SMVTHETIC 1NDUGTRIES 
n-rrae 

c- 

May 20, 1999 

A 
Geosynthetlc Products Dlvlslon 1 3 ‘  

American Colliod/WY-Cetco 
Lovell w Plant 
N o t  Garcia 
PO Box 428 
Love11 WY 8243 1 
PW76567 
BOL#627245,627247 

Thls is to certify that Product GUXEXn” 6SU, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the fallowing certifiable rni.mrnum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculared as the mean minus w o  standard deviations, yielumg a 97.5 percent confidence level. 

PHYSICAL PROPERTY 
Weight 

T h i chess 

Tensile Strength 

Elongation 

Trapezoidal Tear 

Mullen Burst 

Puncture Strength 

Sincerely, 

TEST METHOD 
ASTM D-5261 

ASTM D-5 199 

ASTM D 4632 

ASTM D-4632 

ASTM D-4533 

ASTM D-3786 

ASTM D4833 

U.S. UMtTs 
6.0 oz/yd2 

120 mils 

45 lbs 

90 U/O 

25 lbs 

190 psi 

50 lbs 

Sid Weiser 
Technical ManaBer 
Performance Nonwovens Division 

Synthetic Induutrlea, Inc. 
so19 Industry Orive Post Office Box 22788 Chattanooga, Tennessee 6 37422 USA 

Telephone 423-8884444 Fax 423-899-7619 1-800-821 -0444 
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c-2739 Georrynthetlc Products Dlvlaion May 20,1999 
l 

American Col l inW-Cetco  
Lovell WY Plant 
Noe Garcia 
PO Box 428 
Lovell WY 82431 
P0#76572 
BOL#627267 

This is to certify that Product GEOTUT" 650, a nonwoven polypruyylcnc geotcxtilc produced 
by S p t h d r ;  hiustries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A rninknum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 p c m n t  confidcncc level. 

PHYSICAL PROPERTY TEST METHOD U.S. UMTS 
Weight ASTM D-5261 6.0 oz/yd2 

Thickness ASTM D-5 199 120 mils 

Terlsilr Strength ASTM D-4632 42 lhs 

Elongation ASTM D-4632 90 % 

Trapezoidal Teu ASTM D-4533 25 lbs 

Mullen Bum ASTM D-3786 190 psi 

Puncture Strength ASTM D-4833 50 Ibs 

Sid Weiscr 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industrlas, Ine. 
401 9 Industry Olive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

Telephone 423.8996444 Fax 423-899-7619 1-800-621-0444 
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Geosynthetic Products Division May 13, 1999 
- - 2 7 3 9  

Ani e r i can Co 1 1 i od  W Y -Cet co 
Love11 WY Plant 
Xoe Garcia 
PO Box 428 
Love11 WY 8213 1 
BOL3627205 

This is to cert@ that Product GEOTEX'rM 650, a nonwoven polypropylene geoiextile produced 

tested in accordance with the proper ASTM test methods. A niininiurn average roll value IS 

calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence le\.el. 

L.. ur c'J C.,r+h,e";p Industries will meet the following certifiable minimum average roll values when 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weiyht ASTM D-5261 6.0 ozlyd' 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM D-4632 45 Ibs 

Elongation ASTM D-4632 90 Yo ,a Trapezoidal Tear 

Mullen Bursr L 
ASTM D-4533 

ASTM D-3786 

25 Ibs 

190 psi 

Puncture Strength ASTM D-4833 5 0  Ibs 

I i Sincerely, 

S id W eiser 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industries, Inc. 
401 9 Industry Drive Post Office Box 22788 Chattanooga. Tennessee 37422 USA 

Telephone 423-899-0444 Fax 423-899-7619 1-800-621 -0444 OOOOZZ 
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American c01liod/wY-cctc0 
Lovell WY Plant 
Noe Gaxcia 
PO Box 428 
h v c l l  W 82431 
PW76577 
BOLM27503 

This is to ccrtiqr that Product GEOTEXm 650, a nonwoven palypropyltnt geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper MTM test methods. A minknum average roll value is 
calculascd as the mean minus two standard deviatians, yielding a 97.5 percenr confidence ievel. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight 

Thickness 

Tcnsilc Strength 

Elongation 

Trapezoidal Tear 

M u l h  Burst . 

Puncture StYalgth 

Sincerely, 

ASTM D-5261 6.0 or/yd2 

ASTMD-5199 120 mils 

ASTM D-4632 45 lbs 

ASTM D-4632 90% 

ASTM D-4533 25 Ibs 

ASTM D-3786 190 psi 

ASTM D-4833 50 lbs 

Sid Weiser 
Tccchnical Manager 
Ptrfomrancc Nonwovens Division 

Synthotlc Industries, he. 

Telephone 6 423-8984444 8 Fax 423-899-761 9 1-800-621 -0444 
401 9 Industry Drive Post Box 22788 Chattanooga, Tennessee 37422 USA 

000023 
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Geosynthetlu Produat8 Dlvlalon 0 
American colliod/wY-cctco 
Lovtll w Plant 
Noe &cia 
PO Box 428 
Love11 WY 82431 
BOW627 1 94 

This is to certiFy that Product c E o T ~ m  650, a nonwo ‘cn polypropylcnc gcotcxtilc producd 
hy Synthetic industries will meet the following cdfiable  minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculatcd aa thc m a n  minus two standard deviations, yielding a 97.5 percent confidcnce level. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight ASTM D-5261 6.0 oiyd’ 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM D-4632 45 lba 
Elongation ASTM D-4632 90 76 

Trapezoidal Tear 0 MullenBurst 
Puncturc Strength 

ASTM D-4533 25 Ibe 
ASTM D-3786 190 psi 
ASTM D-4833 50 lbs 

. .  

S id W ciscr 
Technical Manager 
Performance Nomovcns Division 

8ynthstlc Induetrloa, Inc. 
4019 Industry Orivo Post OMCr, Box 2278E Chattanooga, Tennornee 37422 US4 

Telephone 423-89&0444 Fax ~423499-781 Q 1-800.8216444 
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hiis SYNTHETIC INDUSTRIES =-2739 
Geosynthetic Products Division 

American ColliodNY-Cetco 
Lovell W Plant 
Noe Garcia 
PO Box 428 
Lovell WY 82431 
BOL#627 188 

This is to certify that Product GEOTEXm 650, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
tesied i l l  accurdance with the proper ASTiM lest methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST METHOD US. UNITS 
Weight ASTM D-5261 6.0 ozlyd' 

Thickness ASTM D-5 199 120 niils 

Tensile Strength ASTM D-4632 45 Ibs 

E longation ASTM D-4632 90 Ti a Trapezoidal Tear 
Mullen Burst 

ASTM D-4533 25 Ibs 

ASTM D-3786 190 psi 

Puncture Strength ASTM D-4833 50 lbs 

Sincerely, ,, 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

Synthetic industries, Inc. 
401 9 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1-800-621 -0444 00002T 
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h n i r n n  CalliodAW-Cetco 
Lovell WY Plant 
Not Garcia 
PO Box 428 
Lnvell W 82431 - 
PW76574 
BOL#627366 

This is to certify that Roduct GEOTEXm 650, a nonwoven pulypiupylcnc gcotmtilc produccd 
by Synthctic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus WO standard dcvi&uiq yielding a 97.5 pcrccut oanfidcnce leveL 

PHYSICAL PROPERTY 
Weight 

Thickness 

Tcnsile Stremgth 

Elongation 

Trapezoidal Tcar 

Mullcn Durst 

Puncture Strength 

TEST METHOTI 
ASTM D-526 L 

ASTM D-5 199 

ASTM D-46232 

ASTM D-4632 

ASTM D-4533 

ASTM D-3786 

ASTM D-4833 

U.S. UNITS 
6.0 ozlyd' 

120 m i l s  

45 Ibs 

90 Ya 

25 Ibs 

190 pi 

50 lbs 

Sincerely, 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

... .. 

000029 
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American colliod/wY-cetco 
Love11 WY Plant 
Noe Garcia 
PO Box 428 
Love11 WY 8243 Z 
P0#76572 
BOL#627369 

=- -2739  

This is io c a y  lhat PrcKtuct GEOTEXw 650, a nonwoven potypmpylenc geotcxrile produced 
by Synthetic Industries will meet the folloWing cdit3fiable minimum averass roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the iuw luinus two staudard deviatious, yielding a 97.5 p m m t  cwfidact: level. 

PHYSICAL, PROPERTY 
Weight 

Thiclcnas 

Tensile Strength 

Elongation 

Trapezoidal Tear 

Mullen Burst 

Puncturc strength 

'I" METEOD 
ASTM D-5261 

ASTM D-5 199 

ASTM D-4633. 

ASTMD-4632 

ASTM D-4533 

ASTM D-3786 

ASTM D-4833 

U.S. UNITS 
6.0 oz/yd2 

120 mils 

AS lbs 

90 % 

25 lbs 

190 psi 

50 lbs 

Sincerely, 

Sid Weiser 
Technical Mauagcr 
Performance Nonwovens Division 

000031 
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&-2739 
Geosynthetic Products Division e 

American Col l ioW-Cetco  
Lovell WY Plant 
Noe Garcia 
PO Box 428 
Lovell WY 82431 
P0#76574 
B OL#627346 

This is to certify that Product GEOTEXTM 650, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. . A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight ASTM D-526 1 6.0 ozfyd2 

Thickness ASTM D-5 199 120 mils 

’ Tensile Strength 
L 

Elongation 

ASTM D-4632 45 lbs 

ASTM D-4632 90 % 

Trapezoidal Tear ASTM D-4533 25 lbs 

Mullen Burst ASTM D-3786 190 psi 

Puncture Strength ASTM D-4833 50 lbs 

Sincerely, 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

000033 Synthetic Industries, Inc. 
401 9 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1-800-621 -0444 





Geosynthetic Products Division e 
American ColliodWY-Cetco 
Lovell WY Plant 
Noe Garcia 
PO Box 428 
Lovell W 82431 
BOL#627 196 

This is to certify that Product GEOTEXTM 650, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certif;.ab!e minirnurr; average rol! values -.*:her, 
tested in accordance with the proper ASTM test methods. A minimum averaye roll value is 
calculated as the mean minus two standard deviations, yieldiny a 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST iMETHOD U.S. UNITS 
Wziyht ASTM D-5261 6.0 odyd' 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM D-4632 45 Ibs 

Elongation 

@ Trapezoidal Tear 

ASTM D-4632 

ASTM D-4533 

90 !A" 

25 Ibs 
Mullen Burst ASTM D-3786 190 psi 

Puncture Strength ASTM D-4833 50 Ibs 

Sincerely, , 

j:&LL 
Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industries, Inc. 
4019 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

Telephone 423-899-0444 Fax 9 423-899-761 9 1-800-621-0444 000034 





100035 





/LfL(jd-@C L, ( p2CdG 3 y  
6- 17-94 SYN7HE77C INDUSTRIES - .  I 

Geosynthetic Products Division May 7 .  I V')O 

Cetco / Fairmount 1 Cynthia Willix 
PO Box 88 
Fairmount GA 30 139 
BoL; 627098 PO 76562 

"-2739 y3 
-* t 

'I'his is to certify that Product GEOTEX I'M 650. a ~iu i i~ove t i  pol! prop! Icnc g ~ o i c s i i l c  Imdiiccd 
b) Synthetic industries will meet the following cerriliablc initiiinui11 ;i \cixg~* roll < L i l i i L . 3  \\ I i ~ - i i  

tesred in accordance with the proper ASTM test methods. A n l i n i m u m  ;ivc:';igc 1,011 \ aliic 13 

calculated as the mean minus two standard deviations. yielding a 97.5 perceni conlidtmct: 1 t s c . l .  

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight ASTM D-5261 0.0 I ) /  ) ( 1 )  

I'rnsile Strength ASTM D-4632 

Elongation ASTM D-4632 

~ Trapezoidal Tear ASTM D-4533 1 0 3lullen Burst ASTM D-3786 

~ l'uncture Strength ASTM D-4833 

Sincerely. 

Si4 Weiser 
1 rchnical Manager 
Performance Nonwovens Division 

* 
Synthetic Industries. Inc. 

4019 Industry Orlve Posl Offlce Box 22788 Cnauanouga. Teririessee 37422 USA 
Telephone 423-899-0444 Fax 423.899- 76 19 1-800.62 1.0444 0~0036 
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FORfOC 
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an Colliod/WY-Cetco 
WY Plant 
rcia 
; 428 
WY 82431 
263 19.626327 PO 76522 

to certify that Product GEOTEX'rM 650, a nonwoven polypropylene geotestile produced 
hetic. Industries will meet the following certifiable minimum average roll vdocs when 
1 accordance with the proper ASTM test methods. A minimum avernge roll value is 
ed as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

CAL PROPERTY TEST METHOD U.S. UNITS 
ASTM D-5261 6.0 oz/yd' 

fSS ASTM D-5 199 120 mils 

Strength ASTM D-4632 45 Ibs 

ion A S l M  D-4631 90 Yo 

25 Ibs ,idal Tear ASTlM D-4533 

Burst ASTM D-3786 190 psi 

e Strength A S T ~  .b-483 2 50 Ibs 

. .  

,Y 

se r 
a1 Manager 
ance Nonwovens Division 

,: -.. 
. .  

Synthetic Industrteo, Inc. 
401 9 industry Drive Post Office Box 22788 Chattanooga. Tennessee 37422 - USA 

Telephone 423-899-0444 Fax 423-889-7619 1-800-821 -0444 
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d -(2 -97 
Geosynthetic Products Division May 7. IOW 

@ 'Cetco / Fairmount 
Cynthia Willix 
.PO Box 88 
Fairmount GA 30139 
BoL; 627144 PO 76562 

2 7 3 9  

This is to certify that Product GEOTEXTM 650, a nonwoven polypropylene gwtextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight ASTM D-5261 6.0 odyd' 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM D-4632 45 Ibs 

Elongation ASTM D-4632 90 Yo 

Trapezoidal Tear 

Mullen Burst 

ASTM D-4533 

ASTM D-3786 

25 Ibs 

100 psi 

Puncture Strength ASTM D-4833 50 Ibs 

Sincerely, - 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 
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1 J L I N - ~ ~  99 14: 20 FROM: TECHNICAL DEPT. PND 7059655981 TO:513 648 5767 PkGE : 01 '02 

A 
Geosynthetlc Products Dlvlsion 

-Le -9 
SYNTHEnC INDUSTRIES L 2 7 3 9  p.  Lpc3 

lune  25,  1949 

American ColliodWY-Cetco 
l,crvell WY Plant 
Jim Turner 
P O  BOX 428 
Love11 W Y  8243 I 
Cover Roll Numbers 5 164373A. 5 6437. .. B 88A 

-.- r I ' U  'This i s  to certify that Product GEO'I LA ' 65O.a nnnwoven poiyprop~Ie:nc gcot~s;iic ~ I . C I ~ U G C ~  

by Synthetic Lndustries wilt meet the following cenii'luble mininium average r o l l  values when 
tested in accordance with the proper AS'I'M test methods. A ininirnuin average roll value is 
calculated as the mean minus two standard dcviaticzns. yielding D 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST METHOD us. UNlTS 
Weigh1 A S T M  D-526 I 6.0 oz/yd2 

T h i c k n e s  ASTM D-5 i 9q 120 mil5 

*. 
1 ensile Strength A S 4  M D-4632 45 Ibs 

Elongation ASTM D-4632 90 ?*;I 

Trapezoidal Tear ASTM D-4533 25 Ibs 

Mullen Burst ASTM D-3386 190 psi 

Sincerely. 

* J d &  
sic1 WeZer 
Technical Manager 
Performijince Nonwovens Division 

000045 .-J 

" .  .. . Synthetlc Industries, Inc. 
7 4019 Industry Drwe Post Otflce Box 22788 Chattanooga, Tennessee 37422 USA 

Telephone 423-889-0444 Fax 8 423-899-7819 1.800-621 -0444 
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ASTM 05321 
Sbndard Test method fat Determining the CoeffWent of Soil & 
GeemymdeorG.#ynthakaOaorynthstrc FrictionbyDimctSMt 
Mahod 

.e 

SamplePrepsration 
1. Each specimen of the HOPE is cutto appm. 14' x 20" dimensions . 
2 Each -men ofthe GCLLcutbo20"x20' dimensions &wrapped 

around the rasp board seeumd with staples. 

Hydration 
1. Each set Of Specimen is hyd- for 7 clays at 3 psi using dead 

2. following is the ccmfiguration while in Hydratim 
weights. There will be -3) sets fw t h ~ ~  ha. 

. 

0 

Consolidation 
1. 

2. 
3. 
4. 

Hydrated Specimens Bte transfsrnsd to the shear box for amdidah.  
TheactiVityiswithinlSmins. 
Each set of specimen is~omolid8tedfar48 b a t  5,20 & 45 psi. 
he keds are applied by hydrauJiimrtic pressum 
Following is the coniiguratjon while m 
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ASTM 05321 
Standard Tost methad for Determining ttm Coetficient of Soil L 
& o a y n h k  ~Ooorynthet ic & -e Friction by DirpCt Shear 
m o d  

al Shew of GCL 
Sample Pmparation 

1. specimen ofthe GCt is cut to 20" x W. 

Hydmtion 
1. Each set ofspecimerr is hydrated fof?days at3 psi using dead 

2. Following is the crrntiguration while in Hydration 
weights. There will be three (3) sets for thee loads. 

D.d- 
2 

Consolidation 
I. HydmkdSpecimmsantransfenedtotheshearbaxfor 

consdidation. The sctivity is within 10 mim. 
2. Each sa of specimen Is corrsolidated fix48 hm at 5,20 & 45 psi. 
3. The loads are appIied by pneumetic pmssure. 
4. Following is the confieurstkn whik in consolidation 





e SWrTest 

1. Shear test is conducted at a rata of 0.004 Wmin 
2. The samples will sheared bt aminimum OW horkmtal diiplacement. 
3. Sampies will sheared under nomd pressure of 5,20, & 45 psi. 
4. The test specimens are flooded during testing. 
5. T e s t a r e p e r f w m e d i n g e n e r a l ~ W i f h ~ p m c e d u r e  

05321-92 Method A using Brrrinerd-)cilmart LG-I12 direct shear 
machine with an effedive a m  of 12m x 12 in. 

-. 
’ ’, 

Reporting 

1. Graph ofthe horizontal displaoGmsnt vs shear stress foreach nonnsf 

2. N O M I  stress a. shears-drangth-grapcI, bath peak8 

3. Resulting Fridion Angle, for both peak 8 residual. 
4. Description ofthe faium condition 
5. Pidurn of the failure condition. 

stress applied. 

~ ~ 8 1 .  
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Date: l J u n  
PO: 2292-000-OD Order # 6741SO 
Order #: 108309 

Mr. Eric Reed, 
GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX. 77073 
800-435-2008 

COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 
P 0 Box 428 Lovell. Wyornlng 82431 
(307) 508-6521 Fax (307) 546-6413 

-- 2 7 3 9  

. .  Dear Mr. Eric Reed, 

Please find enclosed the MQAIMQC Data Package for 
to GSE Lining Technology, Inc. . These shipments left our 

BENTOMAT ST shipments 

CETCO - Lovell, Wy. plant on PRESCAN 

If you have any questions regarding the enclosed QMQC information, please contact 
Mr. Moses Briseno @, 800-322-1149 (Exk 421). 

/ Qhlity Assurance 
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BENTOMAT ST 

MANUFACTURING 
QA / QC DATA PACKAGE 

PROJECT NAME: 

CUSTOMER P.O.: 

Fluor Daniel Fernald Dept. Of Energy 

2292400-OD Order # 676180 

.""" NUMBER: 
PREPARED FOR 

Telephone # : 

PREPARED BY: 

Telephone #: 
Fax #: 
EMaii: 

GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX. 77073 
800-435-2008 

Noe Garcia 
Quality Assurance 
CETCO 
P.O. Box428 
92 Hwy. 37 
Lovell, Wy. 82431 
800-322-1 149 (Ext.423) 
(307)54&6927, (307)5484413 
ngarc@cetco.com 

.- 
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DAILY MANUFACTURING 
QA/QC DATA 

BENTOMAT ST 

FOR ALL GCL MANUFACTURED ON: 

Project Name: 
Prepared For: 
Job Number: 
Customer PO: 
Order Number: 

Ship Date: 

Fluor Daniel Fernald Dept. Of Energy 
GSE Lining Technology, Inc. 

2292400-OD Order ## 676 1 SO 
108309 

PRESCAN 

CONTENTS : 

1. DAILY GCL PRODUCTION CERTIFICATION 
2. NEEDLE DETECTION CERTIFICATION 
3. BENTONITECLAY CERTIFICATION 
4. WOVEN CEO- MANUF'ACIVRIWS CERTIFICATION 

6. GCL MANUF'ACI'URlNG CER"IFiCA"I0N AND TEST 
5. NON-WOVEN GEOTEXTILE MANUF'ACTURER'S CERTIFICATION 

7. GCL MQA TRACKING FORM @ 
000055 
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DAILY BENTOIMAT ST PRODUCTION 
PRODUCTION CERTIFICATION 

000056 
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BENTOMAT ST 
lMANUFACTURING CERTIFICATION 

Project Name: 
Prepared For: 
Job Number 
Customer PO: 
Order Number: 

Ship Date: 

Fluor Daniel Femald Dept. Of Energy 
GSE Lining Technology, Inc. 

2292-000-OD Order ## 6761 SO 
108309 

PRESCAN 

Colloid Environmental Technologies Company ( CETCO ) hereby affirms and certifies that 
all of the 
criteria listed on the attached analysis sheet. 

BENTOMAT ST manufactured in this lot achieves the phjGkd and chemical 

Subscriid and sworn to before me this / L? day of ytL2.L 19% 
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NEEDLE DETECTION CERTIFICATION 
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CERTIFICATION STATEMENT 

Project Name: 
Prepared For: 
Job Number: 
Customer PO: 
Order Number 

Ship Date: 

Fluor Daniel F d d  Dept. OfEnergy 
GSE Lining Technology, Inc. 

2292-000-OD Order # 6761 SO 
108309 

PRESCAN 

This statement is to CertifL that all cornponeits of the BENTOMAT ST InallllfBcblPcd 
for the above project havebeen inspecttd continually for the presence of broken needles through the 
use of a magnetic removal system. 

Subscn’bed and mom to before me this /.p” day of f2-I. 19 

000059 ’ 





BENTONITE CLAY CERTIFICATIONS 

' . .  
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L 

TECHNICAL DATA SHEET 

ORIGIN. INFORMATION 

BENTONITE 

PRODUCTION 
Facility: 

Contact: 

Brand Name: 

Colloid Environmental Technologies Co. 

Colloid Environmental Technologies Co. 
92 HWY. 37 
Lovell, WY 82431 

Jay Bischoff (800>322-1159 

CG 50 

000061 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVUL, w 82431 

I TO: GSE Lining Technology, Inc 
I 

DATE: 5/u199 

A m :  Mr. Eric Reed, 

and was provided the A sample of the CG 56 was testcd fram Lot Number 052599B 
following test mults below. 

ROLL t# DpilyResults 
TEST METHOD REQ. SPECIFICATION ACXVALRESULTS 
RET. 10 MESH ASTM C 136 0 PERCENT 0 
Free Swell ASTM D 5890 24 MLS. 12g MIN. 27.0 
Fluid Loss ASTM D 5891 18.0 MLS ( MAX) 14.4 
Moisture ASTM D 2 1 6  12.0 Yo ( MAX ) 7.6 
Passing 200 Mesh ASTMD 421 1 %  (Max) 0.8 

We hmby cenify that the resub shown above rrpresent this shipment Tests wcrc conducted 
using American Standard Test Methods and/or customer approved Womtory procedrpes. 
Product made in the U.S.A. 

~ 

Tests Conducted By: RP, SF,MG. 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVELL, WY 82431 

TO: GSE Lining Technology, Inc DATE: 5/25/99 

ATM: Mr. Eric Red,  

Dear Customer ' TheBENTOMTEthatisusedtoproduceourGCLis~ CG 50 from CETCO, OrdaNumber 

A sample of the CG 50 was tested h m  Lot Number 052599c audwasprovidedthe 

ROLL # 
following test results below. 

see Below- 

Daily Results 
TEST 
RET. 10 MESH 
Fm Swell 

METHOD REQ. SPECIFICATION ACTUALRESULTS 
ASTMC 136 0 PERCENT 0 
ASTM D 5890 24 MLS. 12g MIN. 26.0 

Fluid Loss ASTM D 5891 1 8 . 0 W (  MAX) 16.0 
Moisture ASTM D 2 1 6  12.0 % ( MAX ) 
Passing 200 Mesh ASTM D 421 IYO (Max) 

We hereby certify that the results s h o w n a b o v c ~ t t h i s  Jhplment TestJwaeconduaed 
using American Standard Test Methods andor customer appmnd Uomtory proctdraes. 
Product made in the U.S.A. 

Tests Conducted By: RP, SF,MG. 

Noe Garcirr 

0 Apprw?lBy: 

8.0 
0 3  

... , 

x 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVEU, w 82431 

TO. GSE Lining Technoloev. Inc 

A m :  Mr.EricReed, . 

DATE: 5/25/99 

 customer: 
The BENTONITE that is used to produce our GCL is CG50 kmCETC0,OrdaNumba SeeBehnv 

A sample of the CG 50 was tested b m  Lot Number 
following test mulo below. 

052599D andwaSpTOVidCdthe 

ROLL # Daily Results 
TEST METHOD REQ. SPEcIFIcATlON ACTUALRESULTS 
RET. 10MESH ASTMC 136 0 PERCENT 0 
Fm Swell ASTM D 5890 24 MLS. 12g MIN. 27.0 
Fluid Loss ASRVI D 5891 18.0 MLS ( MAX) 15.6 
Moisture ASTM D 2 1 6  12.0 % ( MAX ) 8.6 
Passing 200 Me& ASTMD 421 1% (Max) 0.4 

We hereby Catify that the results shown abovercpmcntthis shipment. Tests wae CQQduCtcd 
using American Staudad Test Methods andor customer appmved hkatory 
product made in the USA.  

Tests Conducted By: RP, SF,MG. 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVELL, WY 82431 

TO GSE Lining Technology, Inc DATE: 5/26/99 

ATIN: Mr. Eric Reed, 

A sample of the CG 50 was tested h m  Lot Number 
following test results below. 

TEST METHOD 
RET.10MESH ' ASTMC 136 
Free Swell ASTMD5890 
Fluid Loss ASTM D 5891 
Moisture ASTM D 2216 
Passing 200 Mesh ASTMD 421 

052699A andwasprovidcdthe 

ROLL ## IhilyReSplts 
REQ. SPECIFICATION ACI'UALRESULTS 

0 PERCENT 0 
24 MLS. 12g MIN. 29.0 
18.0 MLS ( MAX) 14.6 
12.0 % ( MAX ) 9.4 
1 %  ( M a x )  0.8 

We hereby certify that the results shown above rrpresmt this shipment. Tests were conducted 
using American Standard Test Methods andlor customr approved hbaraMy procedurrs. 
product made m the U.S.A. 

I Tests Conducted By: RP, SF,MG. 
I 

Approved By: Noe Garcia e . .... 
. .  

' -*. 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVELL, WY 82431 

TO: GSE Linine Technolonv. Inc DATE 5n6p 

A T M :  Mr. Eric Reed; 

DearCustomer: 
The BENTONITE that is used to produce our GCL is CG50 frOmCETC0, OrdaNumber SeeBclow 

A sample of the CG 50 was tested h m  Lot Number 
following test results below. 

TEST METHOD 
RET. 10 MESH ASTMC 136 
Free Swell ASTM D 5890 
Fluid Loss ASTM D 5891 
Moisture ASlM D 2216 
Passing 200 Mesh ASTM D 421 

O52699B and was provided the 

ROLL # DaUyResults 
REQ. SPECIFICATION ACITJALRESULTS 

0 PERCENT 0 
24 MLS. f2g MIN. 27.0 
18.0MLS( MAX) 14.6 
12.0 n ( MAX ) 8.8 
1 %  (Max) 0.6 

We hereby certify that the results shown above reprrsent this shipment. Tests were CoDdUcttd 
usmgAmcricanStandardTestMethodsand/orcustomaapprovtd~procedprrs. 
Product made in the U.S.A. 

Tests Conducted By: RP* SF,MG. 

108309 
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CETCO 
92 HWY. 37 

LOYELL WY 82431 

DATE. 5t26/99 

BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: GSE Lining Technology, Inc. 

A m :  Mr. Eric Reed. 

I- * 

- 
customer: . .  

e B E N T ' O N I T E  that is used to produce our G n  is CG50 fhnnCETC0,orderNpmber SeeBdow 

A sample of the CG 50 was te?cd from Lot Number 
followmg test results below. 

TEST 
RET. 10 MESH 
Fm Swell 
Fluid Loss 
Moisture 
Passing 200 Mesh 

METHOD 
ASTMC 136 
A S M  D 5890 
ASTM D 5891 
ASTM D 2216 
ASTMD 421 

052699C andwasplovidedthe 

ROLL # D.ilyRcsults 
REQ. SPECIFICATION ACITJALRESULTS 

0 PERCENT 0 
24MLs./2g MIN. 26.0 
lS.OMLS( MAX) 15s 
12.0 % ( MAX ) 73 
1 %  ( M a x )  0.6 

We hereby certify &it the results shown above rrpnsent thir shipment Tests were conducted 
using American Standard Test Methods andlor customer appnmd hh'attW -. 
pioduct made m the U.S.A. 

Tests Conducted By: RP, SF,MG. 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVEU, WY 82431 

TO CSE Lining Technology, Inc 

A'ITN: Mr. Eric Reed. 

DATE: 5/26/99 

Dear Customer 
CG50 hmCETC0,OrderNumber S c c B e h  

A sample of the CG 50 was tested h m  Lot Number 
following test results below. 

052699D andWaSpiWiddthC 

ROLL ## DaiiyResub 
TEST METHOD REQ. SPECIFICATION ACITJALRESULTS 
RET. 10 MESH ASTMC 136 0 PERCENT 0 
Free Swell ASTM D 5890 24 MLS. l2g MIN. 25.0 
Fluid Loss ASTM D 5891 lS.OMLs( MAX) 15.4 
Moisture ASTM D 2216 12.0 % ( MAX ) 8.4 
Passing 200 Mesh ASTMD 421 1 %  (Max) 0 5  

We hereby certify that the results shownaboverepruentthisshipment TeJawere conducted 
usmgAmericanStandardTestMethods~~'cmtamaapprovcd~proadmrs. 
Product made m the U.S.A. 

Tats Conducted By: RP, SF,MG. 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 Hwy. 37 

LOVELL, WY 82431 

TO: GSE Lining Technology, I n c  

A'ITN: Mr. Eric Reed. 

DATE: 5/27/99 

- 
Dear Customer: 

@The BENTONITE that is used to produce our GCL is CG 50 from CETCO, Order Number See Below . 

A sample of the CG 50 was tested from Lot Number 
following test results below. 

TEST 
RET. 10MESH 
Free Swell 
Fluid Loss 
Moisture 
Passing 200 Mesh 

METHOD 
ASTMC 136 
ASTM D 5890 
ASTM D 5891 

ASTM D 2216 
ASTMD 421 

OSt799A and was provided the 

ROLL ## DailyResults 
REQ. SPECXFICATION ACrUALRESULTS 

0 PERCENT 0 
24 MLS. /2g MM. 27.0 
lS.OMLS( MAX) 14.6 
12.0 % ( MAX ) 7.6 
1 %  (Max) 0.6 

We hereby certify that the results shown abovenpnsent this shipment Tests were conducted 
using American Standard Test Methods andlor customer approved Moratory procedyrrs. 
product d e  in the U.S.A. 

Tcsts Conducted By: RP, SF,MG. 

Noe Garcia a App*vcdBY: _- In any cOmSpOndQIce regsarfing thit shipment, please =fer to our Order Numbers listed below. 
108309 

OOCOCS 





BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
' 92 HWY. 37 

LOVELL, WY 82431 

TO: GSE Lining Technology, Inc . *  

AITN: Mr. Eric Reed. 

DATE: 5127199 

A sample of the CG 50 WIIS k s t d  h Lot Number . od799B andwaspxwitkdthe 
following test results below. . 

TEST 
RET. 10 MESH 
F m  Swell 
Fluid Loss 
Moiswe 
Passing 200 Mesh 

METHOD 
ASTMC 136 
ASTM D 5890 
ASTM D 5891 
ASTM D 2216 

ASTM D 421 

REQ. SPECIFICATION 
0 PERCENT 
24 MLS. 12g m. 
18.0 MLS ( MAX ) 
12.0 % ( MAX ) 
1% (Max) 

ROLL # IhilyResults 
ACTUALRESULTS 

0 
26.0 
16.2 
8.0 
0.8 

We hereby 
using American Standard Test Methods and/or c u ~ t a m a  approved Momtory procedurrs. 
Product made m the U.S.A. 

that the results shown above rrpresmt this shipramt. Tests w a t  conducted 

Tats Conducted By: RP, SF,MG. 

Noe Garcia e""' In my c o r r e s p ~  rcgadhg this shilnncnt, please referto om ordaplhnnbcrs listed below. 

108309 000070 





WOVEN GEOTEXTILE 
IMANUFACTURER'S CERTIFICATION 





1 Manufacturer: 

- 
PRQDUCTION 
Facility: 

Contact: 

Brand Name: 

TECHNICAL DATA SHEET 

ORIGIN INFORMATION 

WOVEN GEOTEXTlLE 

Synthetic Industries Inc. 

Synthetic Industries 
4019 Industry Drive 
Chattanooga, TN. 37416 

Randy Johnson 

82 Tex. 

(3C0072 
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May11. 1999 

American Colloid/WY-CETCO 
P.O. Box428 
Lovell, WY Plani 
Lovell. WY 82431 

RE: Bill Of Lading #187146 
PO #76574 

This is to certify that Style 82 Tex, a woven polypropylene fabric produced by Synthetic Industries. will meet the 
followin_e certifiable minimum average values when tested in accordance with the proper ASTM test methods. A 
minimum average roll value is calculated as the mean minus two standard deviations, yielding a 97.5 percenl 
confidence level. 

PHYSICAL PROPERTY TEST METHOD 

MASS PER UNIT AREA ASTM 0-5261 
THICKNESS ASTM D-5261 
TENSILE STRENGTH ASTM -32 
ELONGATION ASIU D-4632 
PUNCTURE STRENGTH ASTM 0 4 8 3 3  

1. TRAPEZOIDAL TEAR ASTM D4533 
.-. A . 0 . S  ASTM D-4751 

PERMITTIVITY ASTM D4491 
PERMEABILITY ASTM D4491 
l 'v RESISTANCE A S I M  D-4355 
(Sirength Retained Atcer I50 Hours Xenon Arc Wearherometer) 

MULLEN BURST ASlM D-37R6 4B 

Sincerely. 

U.S. UNITS 

3.2 ozlyd' 
16 mils 
135 X 135 LBS 
15x  I5 56 
70 LBS 
265 PSI 
45 x 45 LBS 
40 US STD SIEVE 
0.08 SEC' 
0.004 Cm/KC 
90 5L. 

S.I. UNITS 

I05 glm' 
0.4 mm 
600X600N 

310 N 
I820 kPa 
200XtOON 
0.425 mm 

Warren Sickler 
Technical Manager, Woven Gcotextile Products 

Synthetic Industries, Inc. 
401 9 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1 -8OG-621-0444 000073 





- 
FACLITY: 

CONTACT: 

BRANDNAME:. 

“-2739 

TECHNICAL DATA SHEET 

ORIGIN INFORMATION 

NON-WOVEN GEOTEXTlLE 

Synthetic Industries Inc. 

Synthetic Industries 
4019 Industry Drive 
Chattanooga, TN. 37416 

Sid Weiser 

Geotex 650 





t- ICRL DEPT. PND 7069655981 TO : 13075486927 PACE: 01 /02 

L - 2 7 3 9  
GeosynttuUc Products Dlvkkn 

I 
May 25,1999 

Am&cm Cmtliodrwy-cetco 
Lovell WY Plant 
Noe Garcia 
PO Box 428 
Lovtll WY 82431 
PW76574 
BOLM27367 

+his i s  to CertifL that Product 
by Synthetic Ind&u will moot the following certi6able miniminn average mll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is  
calculated as the mean minus two -d deviahns, yielding a 97.5 pcrccnt OoLlfidCDcd level. 

6S0, a nonwoven plypropylwc gcc&cxt& ptadueed 

a 

PXYSICALPROPERTY "EST METBOD 
Weight ASTM D-5261 

Thickness ASTM D-5199 

Tmsilc Strmgth ASTM M632 

Won@on AsTMD-4632 

Trapezoidal Tear ASTM D-4533 

MU~~UIBUS~ . ASTM D-3786 

Puncture strength ASIM D-4833 

U.S. UMTS 
6.0 odyd' 

120 mils 

45 Ibs 

90 % 

25 lbs 

190 pai 

50 lbs 

'Sincerely, - 

Sid Wdser 
TcdrnicalManager 
Perfommcc Nonwavcns Division 
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May 25,1999 Oeosy~WWlc Product8 Dlvlrlon 

h & c m  Coiliodlwy-Ceca 
Love11 WY Plant 
Noe Garcia 
PO Box 428 
Lovell WY 82431 
P-76574 
BOW27366 

This is to ctrtio that Product GEO- 6S0, a nonwovcn polyy~upylcnc gtotextilc produced 
by Synthctic Industries will meet tho Collowing cedfhbk mmimrim average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus NO standani devidoiy yielding a 97.5 pcrccnt coddame level. 

PHYSICAL PROPERTY TEST METHOTI U.S. UMTS 
Weight ASTM D-526 1 6.0 oztyd' 

Thickness ASTM D-5 199 120 mils 

Tcnsile Stran;sh ASTM -612 45 lbs 

Elongation 

TraptzoidslTcar 

ASTM D-4632 

ASTM D-4S33 

90 Yo 

25 lbs 

Mullm Dum ASTM D-3786 1 W p i  

. Puncftrrcstrength ASTM D-4833 50 lbs 

Sinctrely, 

Sid Weistr 
Technical Manager 
Pdormance Nonwovens Division 



a 
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TO: 130??5486927 PFGE:62'82 
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May 25,1999 G ~ p t h e U o  Products Divlrlon 

American Colliod/wY-Cetco 
Love11 WY Plant 
Noe Garcia 
PO Box 428 
Lovell w 8243 1 
PW76572 
BOL#627369 

This is lo 
by Synthetic Xndumies will meet the fWo- -le minimum average r o U  values when 
tested in irccordancc with the proper ASTM test methods. A minimUm average roll value is 
calculated as the mean minus two staudard deviatioub, yieldiag a 97.5 perwit wdid- level. 

lhrt Ruduci t3EOTEXm 650, a nonwoven polypropylene georcxtile produced 

PHYSICAL PROPERTY TEST METEOD U.S. UMTS 
WCi@ ASTM D-5261 6.0 oz/yd' 

Thickness ASTMD-5199 120 mils 

Tensile Strength ASTM M W  

Elongatiazl ASTMD4632 

TrapczoUTcar. ASTM D-4533 

Mullen Burrt ASTM D-3706 - strmgrh ASTM D4833 

Sincdy, 

Sid Weiser 
TechnicalMmager 
P ~ N a n w o v c n s D i v i s i o n  

AS lb 

90 % 

25 Ibs 

I90 psi 

50 lbs 





To: 13075486921 PaGE: 02/02 
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. - -- 7 3 9  
Geosynthetic Products Division \ I ; q  7. 1 ‘W) 

Cetco / Fairmount 
Cynthia Willix 
PO Box 88 
Fairmount GA 30139 
BoL; 627098 PO 76562 
-. I his is to certify that Product GEOTEXrM 650. a nonwoven pol! propylene gcoicstilc ImdLICcL! 
b) Synthetic Industries will meet the following certifiable m i n i m u m  ;I\ eragc ro l l  \ d u c z  twI1 
tested in accordance with the proper ASTM test methods. A mininium incr~gc r o l l  ~ a l u c  15 

calculated as the mean minus two standard deviations. yielding ;I 07.5 pcrccni coiitidenct. IC.\ ci 

PHYSICAL PROPERTY TEST METHOD us. n r r s  
Weight ASTM D-5261 0.0 I)/ ) i t ’  

’Thickness ASTM D-5 199 120 mi lz  

Tensile Strength ASTM D-4632 45 1h.s 

E 1 ongation ASTM D-4632 00 ‘?.a, 

Trapezoidal Tear ASTM D-4533 25 Ihz 

Mullen Burst ASTM D-3786 I90 psi 

Puncture Strength ASTM D-4833 5 0  Ih 

. .  

Si ncerFly. 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industries, Inc. 
401 9 Industry Drive Post Otlice Box 22788 Chattanooga. Tennessee 37422 USA 

Telephone 423-899-0444 Fax 023-899-7614 1-800-621 -0444 
000081 
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"-2739 
Geosynthetic Products Division :May 7. 1'109 m Cetco / Fairmount 

Cynthia Willix 
PO Box 88 
Fairmount GA 30139 
BoL; 627144 PO76562 

This is to certify that Product GEOTEXTM 650. a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations. yielding a 97.5 percent contidence level. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight ASTM D-5261 . 6.0odyd' 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM 0-4622 45 Ibs 

Elongation ASTM D-4632 90 Y" 

ASTM D-4523 

ASTM D-3786 

25 lbs 

190 psi 

Puncture Strength ASTM D-4833 50 Ibs 

Sincerely, ._ 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industries, Inc. 
4019 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 9 37422 USA 

Telephone 423-899-0444 Fax 423-899-7619 9 1 -8OO-621-O444 
000083 
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- 2 7 3 9  

Geosynthotk Products Divldon May 20,1999 

American Colliod/WY-Cctco 
Lovell w Plant 
Not Garcia 
PO Box 428 
Lovell WY 8243 1 
em76567 
BOL#627245,627247 

This is to certify that Product GEcUI’E;x” 650, a nonwoven polypropylcne gcotcxtilt produced 
by Synthetic Industries will meet the following cmifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minw w o  nvldard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROPERTY 
Weight 

Thickness 

Tensile Smgth 

Elongation 

Trapezoidal Tear 

Mullcn Bursr 

Puncrute Strength 

TEST METHOD 
ASTM D-526 1 

ASTM D-5 199 

ASTM D 4632 

ASTM D-4632 

ASTM D-4533 

ASTM D-3786 

ASTM D-4833 

U.S. UNITS 
6..0 oz/yd2 

120 mils 

45 lbs 

90 U/o 

25 Ibs 

190 psi 

50 lbs 

Sincerely, 

$id Weisn 
Technical Manager 
Performance Nonwovens ‘Division 
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.\la> 1.3. 1099 Geosynthetic Products Division 

.+iiwtcan Colliod'WY-Cem 
L u \ d l  W l '  Plant 
Soc Garcia 
PO Box 428 
Love11 WY 8243 1 
BOLt627205 

'This is to certify that Product GEOTEX"" 650, a nonwo\m polypropylenc yeotextile produccd 

tcsted in accordance with the proper ASTM test methods. X iiiininium uvcrusr roll \ a l w  I S  

calculated as the mean minus two standard deviations. >,icIJing i t  0- 5 pcrcciii coiilitlciicc IC\ CI 

I - .  r J 2  J 2  c .... ..&..-..- 'h&;,. Industries will mee! the foilowing ceniliablc minimum avcragc roll values w h m  

PHYSICAL PROPERTY 
\\'cis h t 

l'hickiiess 

l.eiisile Strength . 
Elonyation 

Punciurc Strength 

TEST METHOD 
ASTM D-5261 

ASTM D-5 199 

ASTM D-4632 

ASTM D-4632 

ASTM D-4533 

ASTM D-3786 

ASTM pi4833 

- /;) 
;;( /)?,,5<* 

Sid LVeiser 
I'cchnical Manager 
Performance Nonwovens Division 

Synthetic Industries. Inc. 
4019 Industry Drive Post Otfice Box 22788 Chattanooga. Tennessee 37422 USA 

Telephone 423-899-0444 Fax 423-899-7619 1-800-621 -0444 

000087 
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r-2739 
May 1 1 .  1999 Geosynthetic Products Division 

American Colliod/WY-Cetco 
Lovell WY Plant 
Noe Garcia 

Lovell WY 82431 
BOL#627 194 

PO B0x.428 

This is to certify that Product GEOTEXm 650, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence levei. 

PHYSICAL PROPERTY 
Weight 

Thickness 

Tensile Strength 

Elongation 

Trapezoidal Tear 

Mullen Burst 

Puncture Strength 

TEST METHOD 
ASTM D-5261 

ASTM D-5 199 

ASTM D-4632 

ASTM D-4632 

AST-M D-4533 

ASTM D-3786 

ASTM D-4833 

U.S. UNITS 
6.0 ozlyd' 

120 mils 

45 Ibs 

90 % 

25 Ibs 
190 psi 

50 Ibs 

Sincerely, 
I 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industries, Inc. 
4019 Industry Drive Post Office Box 22788 Chattanooga. Tennessee 37422 USA 

Telephone 423-899-0444 Fax 423-899-76 19 1-800-621 -0444 

(300089 
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Geosynthetic Products Division May 1 1 .  1999 

American ColliodW-Cetco 
Lovell WY Plant 
Not- Garcia 
PO Box 428 
Lovell W 8243 1 
BOL#627 188 

This is to certify that Product GEOTEXfM 650, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
Lcsied iii accurdance wiln tne proper ASTM test methods. A minimum averase roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST METHOD U.S. LWITS 
Weight ASTM D-5261 6.0 oz/yd' 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM D-4632 45 lbs 

Elongation ASTM D-4632 90 Y" 
Trapezoidal Tear 

0 Mullen Burst 

ASTM D-4533 

ASTM D-3786 

25 Ibs 

190 psi 

Puncture Strength ASTM ,D-4833 50 Ibs 

Sincerely. , 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

Telephone 423-899-0444 fax 423-899-7619 1 -8Oo-621-O444 
000093, 
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May 1 1 ,  1999 Geosynthetic Products Division 

American Colliod/WY-Cetco 
Lovell WY Plant 
Noe Garcia 
PO Box 428 
Lovell WY 82431 
BOL#627196 

This is to certifL that Product GEOTEXm 650, a nonwoven polypropylene geotextile produced 
by Sjm!!etic kdusmes will meet the following certifab!t minimurn average rol! values v . 9 ~ ~  
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight ASTM D-5261 6.0 oir~yd’ 

T h i ches s  ASTM D-5 I99 120 mils 

Tensile Strength ASTM D-4632 45 lbs 

Elongation ASTM D-4632 90 Yo 

Trapezoidal Tear * Mullen Burst 

ASTM D-4533 

ASTM D-3786 

23 Ibs 

190 psi 

Puncture Strength ASTM .D-483 3 50 Ibs 

Sincerely, ~ 

Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industries, Inc. 
4019 Industry Drive Post o f f i  Box 22788 Chattanooga. Tennessee 37422 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1-800-621 -0444 (300093 
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DAILY BENTOMAT ST PRODUCTION 
PRODUCTION CERTIFICATION 
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I .. .- . .  

000095 I 





BENTOMAT ST 
MANUFACTURING CERTIFICATION 

Project Name: 
prepartd For: 
Job Number: 
Customer PO: 
Order Number: 

Fluor Daniel Fernald Dept. Of Energy 
GSE Lining Technology, Inc. 

2292-000-OD Order # 6761 SO 
108309 

Ship Date: PRESCAN 

Colloid Environmental TechnoIogies Company ( CETCO ) hereby affirms and certifies that 
all of the BENTOMAT ST manufactured in this lot achieves the phySid and chemical 
criteria listed on the attached analysis sheet. 

Subscribed and sworn to before me this / day of #- 19% 





, . -  . 
P A C K I N G  L I S T  =-2739 L 1 

C O L L O I D  ENVIRONMENTAL TECH CO ORDER N O : . .  000108309 
iJEST SHURE D R I V E  ORDER D A T E :  5/18/0019. 

H E I G H T S  I L  60004 S H I P  D A T E : .  6/0199 

SOLD T O :  001376 
GSE L I N I N G  TECHNOLOGY. I N C  
19103 GUNDLE ROAD 

S H I P  FROM: .  LOVELL  
FRT T E R M S : .  P R E P A I D  & ADD 
S H I P  V I A : . .  NATIONWIDE 

HOUSTON 
S H I P  TO:  46 

TX 77073 FLUOR D A N I E L  FERNALD 
DEPARTMENT OF ENERGY 
7400 W I L L E Y  ROAD 

HARRISON OH 45030 
PO: 2292-000-OD ORDER #6761SO 

0 2 0 - B E N T O M A T  ST 

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  S T  

@ O - B I N T O M A T  S T  

0 - BENTOMAT S T  

0 2 0 - B E N T O M A T  ST 

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  ST 

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  S T  

020 - BENTOMAT S T  

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  ST 

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  ST 

3 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  S T  

S F T  SF 

S F T  SF 

S F T  S F  

S F T  S F  

S F T  SF 

S F T  S F  

S F T  S F  

S F T  SF 

S F T  SF 

S F T  S F  

S F T  S F  

S F T  S F  

S F T  S F  

S F T  SF 

S F T  S F  

SF?  S F  

S F T  SF 

S F T  S F  

S F T  SF 

199922020; 00005003.150.0 15.0 

199922020 00005004 150.0 15.0 

199922020 00005005 150.0 15.0 

199922020 00005006 150.0 15.0 

199922020 00005007 150.0 15.0 

199922020 00005008 150.0 15.0 

199922020 00005009 150.0 15.0 

199922020 00005010 150.0 15.0 

199922020 00005011 150.0 15.0 

199922020 00005012 150.0 15.0 

199922020 00005013 150.0 15.0 

199922020 00005014 150.0 15.0 

199922020 00005015 150.0 15.0 

199922020 00005016 150.0 15.0 

199922020 00005033 150.0 15.0 

,199922020 -4kOOOjda4 150,O -:,l.?-$ 

199922020 00005035 150.0 15.0 

199922020 00005036 150.0 15..0 

199922020 00005037 150.0 15.0 

. *"*. ,. . ._ 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

-.  :-,2250,. 0 

2250.0 

2250.0 

2724.0 

2718.0 

2697.0 

2702.0 

2688.0 

2680.0 

2674.0 

2683.0 

2687.0 

2682.0 

2684.0 

2690.0 

2693.0 

2685.0 

2766.0 

2777 ?O 

2767 .'O 

2718.0 

. -  

2250.0 2760.0 

OOCO97 
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P A C K I N G  L I S T  = - 2 7 3 9  
COLLOID ENVIRONMENTAL TECH CO 

00 WEST SHURE D R I V E  
INGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY. INC. 
19103 G U N D L E  ROAD 

ORDER N O : . .  000108309 
ORDER DATE: 5/18/0019' 
SHIP DATE:. 

SHIP F R O M : .  L O V E L L  
FRT TERMS:. PREPAID & ADD 
SHIP VIA:.. NATIONWIDE 

610199 

HOUSTON 
SHIP TO: 46 

TX 77073 FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 W I L L E Y  ROAD 

PO: 2292-000-OD ORDER #6761SO 
HARR I SON OH 45030 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020 - BENTOMAT ST 
020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

UZO-BENTOMAT ST 

020-BENTOMAT ST 

;3 . .  
..- 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 

199922020 

199922020 

199922020 

199922020 

199922 02 p' 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00.005036 150.0 

00005039 150.0 

00005040 150.0 

00005041 150.0 

00005042 150.0 

00005043 '150.0 

00005044 150.0 

00005045 150.0 

00005046 150.0 

00005047 150.0 

00005048 150.0 

00005049 150.0 

00005050 150.0 

00005051 150.0 

00005052 150.0 

00005053 150.0 

00005054 150.0 

00005055 150.0 

00005056 150.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 10 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

.2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2744.0 

2710.0 

2812.0 

2838.0 

2784.0 

2790.0 

2726.0 

2754.0 

2753.0 

2761.0 

2746.0 

2725.0 

2715.0 

2716.0 

2727.0 

2728.0 

2734.0 

2773.0 

2775.0 

-:I 

. I. 

.- 

000098 
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P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH C@ 
WEST SHURE DRIVE 

HEIGHTS I L  60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

P O :  2292-000-OD ORDER #6761SO 

ORDER NO:.. 000108309 
ORDER DATE: 5 / 1 8 / 0 0 1 9 '  
SHIP DATE:. 610199 

= - 2 7 3 9  

SHIP FROM:. LOVELL 
FRT TERMS:. PREPAID & ADD 
SHIP VIA: .*. NATIONWIDE 

SHIP TO: 46 
FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARR I SON OH 45030 

020-BENTOMAT ST 

020 - BENTOMAT ST 

020-BENTOMAT. ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT S.T 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

OO-BENToMAT ST ~20-BENTOMAT ST 

020-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT .SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 00005057 150 .0  

199922020 00005058 150.0  

199922020 00005059 150 .0  

199922020 00005060 150.0  

199922020 00005061~150 .0  

199922020 00005062 150.0  

199922020 00005063 1 5 0 . 0  

199922020 00005064 150.0 

199922020 00005065 150.0  

199922020 00005066 150.0  

199922020 00005067 150 .0  

199922020 00005068 150.0  

199922020 00005069 150.0  

199922020 00005070 150.0  

199922020 00005071 150.0 

199922020 00005072 150.0 

199922020 00005073 150.0  

1 5 . 0  

-15 .0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

15 .0  

15 .0  

1 5 . 0  

15 .0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

15 .0  

1 5 . 0  

15.0 

15 .0  

15 .0  

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2765 .0  

2756.0  

2750.0  

2717.0  

2711.0  

2720.0 

2799 .0  

2732.0 

2742.0  

2731.0  

2770 .0  

2743.0 

2719.0  

2703.0  

2716.0 

2779.0  

2775.0 

199922020 00005075 150.0  15 .0  2250.0 2712.0  
~00099'  
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P A C K I N G  L I S T  

k-2739 
ORDER NO:.. 000108309 
O R D l O  DATE: 5/18/0019' 
SHIl DATE:. 610199 

COLLOID E N V I R O N M E N T A L  TECH CO 
500 WEST 'SHURE D R I V E  
LINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE L I N I N G  TECHNOLOGY. INC 
19103 GU N O L E  ROAD 

SHIP FROM:. L O V E L L  
FRT TERMS:. PREPAID 8 ADD 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 46 
F L U O R  D A N I E L  F E R N A L D  
DEPARTMENT OF ENERGY 
7400 W I L L E Y  ROAD 

HOUSTON TX 77073 

HARRISON OH 45030 
PO: 2292-000-00 ORDER f6761SO 

020-BENTOMAT ST SFT SF 199922020 00005076 150.0 15.0 2250.0 2731.0 

020-BENTOMAT ST 

020-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT S.F 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005077 150.0 15.0 

00005078 150.0 15 .'O 

2250.0 2722.0 

2250.0 2697.0 

00005079 150.0 15.0 2250.0 2812.0 -.. 

2250.0 2721.0 
. .) 

00005080 150.0 15.0 

020-BENTOMAT ST 00005081 150.0 15.0 

00005082 150.0 15.0 

2250.0 2689.0 

2250.0 2675.0 020-BENTOMAT ST 

020-BENTOMAT ST 00005083 150.0 15.0 2250.0 2677.0 

020-BENTOMAT ST 00005084 150.0 15.0 2250.0 2676.0 

2250.0 2685.0 020-BENTOMAT ST 00005085 150.0 15.0 

00005086 150.0 15.0 2250.0 2691.0 020-BENTOMAT ST 

2250.0 2686.0 020-BENTOMAT ST 00005087 150.0 15.0 

199922020 00005088 150.0 15.0 

199922020 00005089 150.0 15.0 

1999 2 2 0 2 0 0 &@O*~T!~lSOTV w. P 
199922020 00005091 150.0 15.0 

199922020 00005092 150.0 15.0 

199922020 00005093 150.0 15:O 

199922020 00005094 150.0 15.0 

2250.0 2650.0 020-BENTOMAT ST 

2250.0 2660.0 020-BENTOMAT ST 

2250.0 2690.0 020-BENTOMAT ST 

020-BENTOMAT ST 2250.0 2655.0 

2250.0 2651.0 . . ,  

2250.0 2718.0 
. ,* . -. W E N T O M A T  ST - 

I d20-BENTOMAT ST 
2250.0 2694.0 

000100 
020-BENTOMAT ST 





I P A C K I N G  L I S T  1 

~ COLLOID ENVIRONMENTAL TECH CO 
"500 WEST SHURE D R I V E  

 LINGT TON HEIGHTS I L  60004 

"-2739 
ORDER NO:.. 000108309 
ORDER DATE: 5/18/0019. 
SHIP DATE:. 610199 

SOLD TO: 001376 SHIP FROM:. LOVELL 
GSE LINING TECHNOLOGY. INC. 
19103 GU N D L E  ROAD 

FRT TERMS:. PREPAID & ADD 
- .  SHIP VIA:.. NATIONWIDE 

HOUSTON 
SHIP TO: 46 

TX 77073 FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

PO: 2292-000-00 ORDER #6761SO HARRISON OH 45030 

020-BENTOMAT ST SFT SF 199922020 00005095 150.0 15.0 2250.0 2724.0 

020-BENTOMAT ST SFT SF 199922020 00005096 150.0 15.0 2250.0 2699.0 

' 020-BENTOMAT ST SFT SF 199922020' 00005097 150.0 15.0 2250.0 2722.0 

SFT SF 199922020 00005098 150.0 15.0 2250.0 2720.0 

-BENTOMAT $T SFT SF 199922020 00005099 150.0 15.0 2250.0 2716.0 

I 

~ 

. d - B E N T O M A T  ST 

I 

I 020-BENTOMAT ST SFT SF 199922020 00005100 150.0 15.0 2250.0 2725.0 

I 020-BENTOMAT ST SFT SF 199922020 00005101 150.0 15.0 2250.0 2724.0 

020-BENTOMAT ST SFT SF 199922020 00005102 150.0 15.0 2250.0 2724.0 

020-BENTOMAT ST SFT SF 199922020 00005103 150.0 15.0 2250.0 2728.0 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

:@ - BENTOMAT ST 
-LO-BENTOMAT ST 

020-BENTOMAT ST 

SFT SF. 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 

199922020 

199922020 

19992 2 0 2 0 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005104 150.0 

00005105 150.0 

00005106 150;O 

00005107 150.0 

00005108 150.0 

00005109 150.0 

00005110 150.0 

00005111 150.0 

00005112 150.0 

00005113 150.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2716.0 

2668.0 

2671.0 

2634.0 

2663.0 

2765.0 

2739.0 

2764.0 

2786.0 

2814.0 
000101 





P A C K I N G  

C O L L O I D  ENVIRONMENTAL TECH CO - _ -  _ _  
WEST SHURE D R I V E  

L I N G T O N  H E I G H T S  I L  60004 

SOLD 'TO: 001376 
GSE L I N I N G  TECHNOLOGY. I N C  
19103 GUNDLE ROAD 

HOUSTON TX 77073 

PO: 2292-000-00 ORDER #6761SO 

L I S T  

ORDER N O : .  . 000108309 
ORDER D A T E :  5/18/0019' 
S H I P  D A T E : .  610199 

S H I P  FROM: .  L O V E L L  
F R T  T E R M S : .  P R E P A I D  & ADD 
S H I P  V I A : . .  N A T I O N W I D E  

S H I P  T O :  46 
FLUOR D A N I E L  FERNALD 
DEPARTMENT OF ENERGY 
7 4 0 0  W I L L E Y  ROAD 

HARRISON OH 45030 

= - 2 7 3 9  

f-9) 
_. . 

0 2 0 - B E N T O M A T  S T  S F T  SF 199922020 00005114 150.0 15.0 2250.0 2819.0 

02O-BENTOMAT S T  S F T  SF 199922020 00005115 150.0 15.0 2250.0 2835.0 

0 2 0 - B E N T O M A T  S T  S F T  SF 199922020 00005116 150.0 15.0 2250.0 2831.0 

&-6ENTOMAT S T  S F T  SF 199922020 00005117 150.0 15.0 2250.0 2812.0 -- ., . .  
-BENTOMAT S T  S F T  SF 199922020 00005118 150.0 15.0 2250.0 2827.0 

0 2 0 - B E N T O M A T  S T  S F T ,  S F  

0 2 0 - B E N T O M A T  S T  S F T  SF 

0 2 0 - B E N T O M A T  S T  S F T  SF 

0 2 0 - B E N T O M A T  S T  S F T  SF 

0 2 0 - B E N T O M A T  S T  S F T  S F  

0 2 0 - B E N T O M A T  S T  S F T  SF 

0 2 0 - B E N T O M A T  S T  . S F T  S F  

0 2 0 - B E N T O M A T  S T  S F T  S F  

0 2 0 - B E N T O M A T  ST SFT SF 

0 2 0 - B E N T O M A T  S T  S F T  S F  

0 2 0 - B E N T O M A T  S T  S F T  S F  

199922020 

199922020 

199922020 

199922020 

199922020 

1999 22 0 2 0 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005119 150.0 

00005120 150.0 

00005121 150.0 

00005122 150.0 , 

00005123 150.0 

00005124 150.0 

00005125 150.0 

00005126 150.0 

00005127 150.0 

00005128 150.0 

00005129 150.0 

00005130 150.0 

00005131 150.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2822.0 

2824.0 

2831.0 

2826.0 

2796.0 

2777.0 

2973.0 

2971.0 

2972.0 

2975.0 

2950.0 

2863.0 

2825.0 --- 
...... .._. .:" . . .  . .. . . .. . ., . .. . ... . . 

02O-BENTOMAT S T  S F T  S F  199922020 00005132 150.0 15.0 2250.0 2841.0 
000102 



a 



7-2739 P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH 'CO - - -  - -  
500 WEST SHURE D R I V E  e *?LINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE L I N I N G  TECHNOLOGY. IN C  
19103 G U N D L E  ROAD 

ORDER NO:.. 000108309 
ORDER DATE: 5/18/0019' 
SHIP DATE:. 6/0199 

SHIP FROM:. LOVELL 
FRT TERMS:. PREPAID & ADD 
SHIP VIA:.. NATIONWIDE 

HOUSTON 
SHIP TO: 46 

TX 77073 FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 W I L L E Y  ROAD 

HARRISON OH 45030 
PO: 2292-000-OD ORDER #6761SC 

020-BENTOMAT ST SFT SF 199922020 00005133 150.0 15.0 2250.0 2841.0 

020-BENTOMAT ST SFT SF 199922020 00005134 150.0 15.0 2250.0 2820.0 

020-BENTOMAT ST SFT SF 199922020 00005135 150.0 15.0 2250.0 2795.0 

SFT SF 199922020 00005136 150.0 15.0 2250.0 2765.0 

-0-BENTOMAT ST SFT SF 199922020 00005137 150.0 15.0 ,2250.0 2771.0 

@I -BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020 - BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

.o-BENTOMAT ST 
- 
~20-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005138 150.0 

00005139 150.0 

00005140 150.0 

00005141 150.0 

00005142 150.0 

00005143 150.0 

00005144 150.0 

00005145 150.0 

00005146 150.0 

00005147 150.0 

00005148 150.0 

00005149 150.0 

00005150 150.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.d 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

22.50. 0 

2250.0 

2250.0 

2250.0 

2250.0 

2751.0 

2730.0 

2739.0 

2731.0 

2749.0 

2719.0 

2746.0 

2735.0 

2731.0 

2744.0 

2752.0 

2745.0 

2744.0 

020-BENTOMAT ST SFT SF 199922020 00005151 150.0 15.0 2250.0 2749.0 

000103 





P A C K I N G  L I S T  7 - 2 7 3 9  
COLLOID ENViRONMENTAL TECH CO - - -  - -  
00 WEST SHURE DRIVE 
LINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

ORDER NO:.. 000108309 
ORDER DATE: 5/18/0019. 
SHIP DATE:. 610199 

SHIP FROM:. LOVELL 
FRT TERMS:. PREPAID & ADD 
SHIP VIA:.. NATIONWIDE 

HOUSTON 
SHIP TO: 46 

TX 77073 FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARR I SON OH 45030 
PO: 2292-000-OD ORDER #6761SO 

020-BENTOMAT ST 

020-BENTOMAT S T  

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

S20-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020 - BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

d20-BENTOMAT ST 

020-BENTOMAT ST 

$3 
-. 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

1999-22020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005152 150.0 

00005153 150.0 

00005154 150.0 

00005155 150.0 

00005156 150.0 

00005157 150.0 

00005158 150.0 

00005159 150.0 

00005160 150.0 

00005161 150.0 

00005162 150.0 

00005163 150.0 

00005164 150.0 

00005165 150.0 

00005166 150.0 

*00005167 150.0 

00005168 150.0 

00005169 150.0 

00005170 150.0 

15.0 

15.0' 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2753.0 

2760.0 

2753.0 

2733.0 

2710.0 -. 

2703.0 

2699.0 

2755.0 

2693.0 

2684.0 

2697.0 

2685.0 

2683.0 

2682.0 

2681.0 

2674.0 

2655.0 

2769.0 .d 

2787.0 

---- . I 

000104 





- 

P A C K I N G  L I S T  

C O L L O I D  ENVIRONMENTAL TECH CO 
WEST SHURE D R I V E  

SOLD TO: 001376 
G S E  L I N I N G  TECHNOLOGY. I N C .  
19103 GUNDLE ROAD 

L I N G T O N  HEIGHTS I L  60004 

HOUSTON TX 77073 

P O :  2292-000-OD ORDER #6761SO 

ORDER N O : . .  000108309 
ORDER DATE: 5/18/0019' 
S H I P  D A T E : .  610199 

S H I P  FROM:. LOVELL 
FRT TERMS:.  PREPAID & ADD 
S H I P  V I A : . .  NATIONWIDE 

S H I P  TO: 46 
FLUOR D A N I E L  FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARRISON OH 45030 

020-BENTOMAT ST S F T  SF 199922020 00005171 150.0 15.0 2250.0 2745.0 

020-BENTOMAT S T  S F T  SF 199922020 00005172 150.0 15.0. 2250.0 2740.0 

0 2 0 - B E N T O M A T  S T  S F T  SF 199922020 00005173 150.0 '15.0 2250.0 2739.0 &: BENTOMAT ST S F T  SF  199922020 00005174 150.0 15.0 2250.0 2746.0 

BENTOMAT ST S F T  SF 199922020 00005175 150.0 15.0 2250.0 2730.0 

020-BENTOMAT ST S F T  SF 199922020' 00005176 150.0 15.0 2250.0 2744.0 

020-BENTOMAT ST S F T  SF 199922020 00005177 150.0 15.0 2250.0 2715.0 

020-BENTOMAT ST S F T  SF  199922020 00005178 150.0 15.0 2250.0 2700.0 

020-BENTOMAT ST S F T  SF 199922020 00005179 150.0 15.0 2250.0 2712.0 

020-BENTOMAT ST S F T  SF 199922020 00005180 150.0 15.0 2250.0 2708.0 

020-BENTOMAT ST S F T  SF 199922020 00005181 150.0 15.0 2250.0 2706.0 

020-BENTOMAT ST S F T  SF 199922020 00005182 150.0 15.0 2250.0 2694.0 

020-BENTOMAT ST S F T  SF  199922020 00005183 150.0 15.0 2250.0 2691.0 

020-BENTOMAT ST S F T  SF 199922020 00005184 150.0 15.0 2250.0 2691.0 

020-BENTOMAT ST S F T  S F  199922020 00005185 150.0 15.0 2250.C 2720.0 

O2O-BENTOMAT ST S F T  SF 199922020 00005186 150.0 15.0 2250.0 2732.0 

-BENTOMAT ST S F T  SF 199922020 00005187 150.0 15.0 2250.0 2694.0 

e - B E N T o M * T  s T  S F T  SF  199922020 00005188 150.0 15.0 2250.0 2754.0 

020-BENTOMAT ST S F T  SF  199922020 00005189 150.0 15.0 2250.0 2715.0 

000105 



e 



P A C K I N G  L I S T  
-- 2 7 3 9  

C O L L O I D  ENVIRONMENTAL TECH CO - - -  - -  
00 WEST SHURE DRIVE 

INGTON H E I G H T S  I L  60004 

SOLD TO:  001376 
GSE L I N I N G  TECHNOLOGY. I N C  
19103 GUNOLE ROAD 

HOUSTON TX 77073 

PO: 2292-000-00 ORDER #6761SO 

ORDER N O : . .  000108309 
ORDER DATE:  5/18/0019. 
S H I P  D A T E : .  610199 

S H I P  FROM:. LOVELL  
FRT TERMS:.  P R E P A I D  & ADD 
S H I P  V I A :  . . .  NATIONWIDE 

S H I P  TO: 46  
FLUOR D A N I E L  FERNALD 
DEPARTMENT OF ENERGY 
7400 W I L L E Y  ROAD 

HARR I SON OH 45030 

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  S T  

0 2 0 - B E N T O M A T  S T  

S T  

-BENTOMAT S T  

020-BENTOMAT S T  

020-BENTOMAT S T  

0 2 0 - B E N T O M A T  ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT S T  

020-BENTOMAT S T  

020-BENTOMAT S T  

020-BENTOMAT S T  

020-BENTOMAT S T  

@-BENTOMAT S T  
I 

~ 2 0 - B E N T O M A T  S T  

020-BENTOMAT S T  

S F T  SF  

S F T  SF  

SFT SF 

S F T  SF 

S F T  SF  

S F T  SF  

S F T  SF  

S F T  SF 

S F T  SF 

S F T  SF  

S F T  SF  

S F T  SF 

S F T  S F  

S F T  S F  

S F T  S F  

S F T  S F  

S F T  S F  

S F T  SF  

S F T  SF  

199922020 

199922020 

199922020 

199922020 

199922020 

199922 02 0' 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

19992'202 0 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005190 150.0 

00005191 150.0 

00005192 150.0 

00005193 150.0 

00005194 150.0 

00005195 150.0 

00005196 150.0 

00005197 150.0 

00005198 150.0 

00005199 150.0 

00005200 150.0 

00005201 150.0 

00005202 150.0 

00005203 150.0 

00005204 150.0 

00005205 150.0 

00005206 150.0 

00005207 150.0 

00005208 150.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2727.0 

2695.0 

2736.0 

2729.0 

2723.0 

2739.0 

2727.0 

2745.0 

2749.0 

2733.0 

2740.0 

2763.0 

2741.0 

2750.0 

2778.0 

2784.0 

2801.0 

2805.0 

2814.0 
(3001Q6 

..- . 
-. . 7 

. . .  

*- 4 





P A C K I N G  L I S T  

C O L L O I D  ENVIRONMENTAL TECH CO 
WEST SHURE D R I V E  

SOLD TO: 001376 
GSE L I N I N G  TECHNOLOGY. I N C .  
19103 GUNDLE ROAD 

!L INGTON H E I G H T S  I L  60004 

=-2739 
ORDER N O : . .  000108309 
ORDER DATE: 5/18/0019' 
S H I P  D A T E : .  610199 

S H I P  FROM:. LOVELL  
FRT TERMS:.  PREPAID & ADD 
S H I P  V I A : . .  NATIONWIDE 

HOUSTON 
S H I P  TO: 46 

TX 77073 FLUOR D A N I E L  FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

PO: 2292-000-OD ORDER #6761SO HARRISON OH 45030 

020-BENTOMAT ST SFT SF 199922020 00005209 150.0 15.0 2250.0 2840.0 

020-BENTOMAT ST S F T  SF  199922020 00005210 150.0 15.0 2250.0 2850.0 

020-BENTOMAT ST S F T  SF  199922020 00005211 150.0 1.5.0 2250.0 2860.0 

- BENTOMAT S T  S F T  SF  199922020 00005212 150.0 15.0 2250.0 2854.0' 

-BENTOMAT S T  S F T  SF 199922020 00005213.150.0 15.0 2250.0 2840.0 

020-BENTOMAT ST S F T  SF  199922020' 00005214 150.0 15.0 2250.0 2835.0 

020-BENTOMAT S T  S F T  SF  199922020 00005215 150.0 15.0 2250.0 2833.0 

CZO-BENTOMAT ST SFT SF 199922020 00005216 150.0 15.0 2250.0 2822.0 

020-BENTOMAT ST S F T  SF  199922020 00005217 150.0 15.0 2250.0 2833.0 

020-BENTOMAT ST S F T  SF 199922020 00005218 150.0 15.0 2250.0 2816.0 

020-BENTOMAT ST SFT SF  199922020 00005219 150.0 15.0 2250.0 2819.0 

020-BENTOMAT ST S F T  SF 199922020 00005220 150.0 15.0 2250.0 2840.0 

020-BENTOMAT ST S F T  SF 199922020 00005221 150.0 15.0 2250.0 2845.0 

020-BENTOMAT ST SFT SF 199922020 00005222 150.0 15.0 2250.0 2830.0 

020-BENTOMAT ST S F T  S F  199922020 00005223 150.0 15.0 2250.0 2795.0 

020-BENTOMAT S T  S F T  SF  199922020 00005224 150.0 15.0 2250.0 2790.0 

SFT SF 199922020 00005225 150.0 15.0 2250.0 2791.0 

S F T  SF 199922020 00005226 150.0 15.0 2250.0 2718.0 

020-BENTOMAT S T  SFT SF 199922020 00005227 150.0 15.0 2250.0 2727.0 

W E N T O M A T  ST 
420-BENTOMAT S T  



a 



P A C K I N G  L I S T  

cOLLO!D ENVIRONMENTAL TECH CO 
00 WEST SHURE D R I V E  
LINGTON HEIGHTS I L  60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY. INC. 
19103 GUNDLE ROAD 

2 7 3 9  
ORDER hO: . .  000108309 

SHIP DATE:. 610199 

SHIP FROM:. L O V E L L  
FRT TERMS:. P R E P A I D  & ADD 
SHIP VIA:.. NATIONWIDE 

ORDER DATE: 5/18/0019* 

HOUSTON 
SHIP TO: 46 

TX 77073 FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 W I L L E Y  ROAD 

PO:  2292-000-00 ORDER #6761SO 
HARRISON OH 45030 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

." - BENTOM AT ST 
~20-BENTOMAT ST 

SFT SF 199922020 00005228 150.0 15.0 2250.0 2715.0 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 00005229 150.0 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005230 150.0 

00005231 150.0 

00005232 150.0 

00005233 150.0 

00005234 150.0 

00005235 150.0 

00005236 150.0 

00005237 150.0 

00005238 150.0 

00005239 150.0 

00005240 150.0 

00005241 150.0 

00005242 150.0 

00005243 150.0 

00005244 150.0 

00005245 150.0 

15.0. 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2724.0 

2730.0 

2741.0 

2750.0 - 

- 
2 .  : 3 

2696.0 

2699.0 

2759.0 

2720.0 

2721.0 

2713.0 

2735.0 

2725.0 

2741.0 

2738.0 

2738.0 

2740.0 

2861.0 ..__ ~ 

020-BENTOMAT ST SFT SF 199922020 00005246 150.0 15.0 2250.0 2749.0 
000108 





P A C K I N G  

COLLOID ENVIRONMENTAL TECH CO 
.1500 WEST SHURE DRIVE 

(PRLINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

P O :  2292-000-00 ORDER #6761SO 

L I S T  

ORDER NO:. . 000108309-- 2 7 3 9  
ORDER DATE: 5/18/0019. 
SHIP DATE:. 610199 

SHIP FROM:. LOVELL 
FRT TERMS:. PREPAID & ADD 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 46 
FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARRISON OH 45030 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT .ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT .SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020 - BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT. SF 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

00005247 150.0 

00005248 150.0 

00005249 150.0 

00005250 150.0 

00005251 150.0 

00005252 150.0 

00005253 150.0 

00005254 150.0 

00005255 150.0 

00005256 150.0 

00005257 150.0 

00005258 150.0 

00005259 150.0 

00005260 150.0 

00005261 150.0 

00005262 150.0 

00005263 150.0 

00005264 150.0 

00005265 150.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 2840.0 

2250.0 2831.0 

2250.0 2880.0 

2250.0 2810.0 

2250.0 2795.0 

2250.0 2812.0 

2250.0 2746.0 

2250.0 2818.0 

2250.0 2828.0 

2250.0 2798.0 

2250.0 2995.0 

2250.0 3021.0 

2250.0 2915.0 

2250.0 2729.0 

2250.0 2766.0  

2250.0 2730.0 

2250.0 2761.0 

2250.0 2744.0 

2250.0 2747.0 

. .  

000109 





P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH C O  
00 WEST. SHURE D R I V E  
LINGTON HEIGHTS I1 60004 

SOLD T O :  001376 
GSE LINING TECHNOLOGY. I N C  
19103 GUNDLE ROAD 

=-2739 
ORDER N O : . .  000108309 
ORDER DATE: 5 /18 /0019 .  
S H I P  DATE:. 

S H I P  FROM:. LOVELL 
FRT T E R M S : .  P R E P A I D  & ADD 
S H I P  V I A : . .  NATIONWIDE 

6 i 0 1 9 9  

HOUSTON 
S H I P  TO: 46 

TX 77073 FLUOR DAN I EL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARRISON OH 45030 
PO: 2292-000-OD ORDER #6761SO 

020-BENTOMAT ST 

020-BENTOMAT. ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST a-BENTOHAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT S.F 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 00005266 150 .0  

199922020 00005267 150.0  

199922020 00005268 150.0  

199922020 00005269 150.0 

199922020 00005270 150 .0  

199922020 00005271 1 5 0 . 0  

199922020 00005272 150.0  

199922020 00005273 150.0  

199922020 00005274 1 5 0 . 0  

199922020 00005275 150.0 

199922020 00005276 150.0 

199922020 00005277 150.0 

199922020 00005278 150.0 

199922020 00005279 150.0 

199922020 00005280 150.0 

199922020 00005281 150.0  

199922020 00005282 150.0 

199922020 00005283 150.0 

199922020 00005284 150.0 

1 5 . 0  

15 .0  

15 .0  

15 .0  

15 .0  

15 .0  

15 .0  

15 .0  

1 5 . 0  

15 .0  

15 .0  

1 5 . 0  

15 .0  

15 .0  

15 .0  

15 .0  

15 .0  

15 .0  

15 .0  

2250.0 

2250.0 

2250.0  

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0  

2250.0  

2712.0  

2715.0  

2706.0  

2733.0  

2745 .0  -. 

-. . .  

2740.0 

2730.0 

2698.0 

2737.0  

2730.0  

2741.0 

2694.0 

2696.0 

2689.0 

2705.0 

2699.0 

._... . . .  ... ,..... 
;: --.: 2683.0 

2724.0 -- 
, . . .  . .  





P A C K I N G  

COLLOID ENVIRONMENTAL TECH CO 
WEST SHURE DRIVE 

SOLD TO: 001376 
GSE LINING TECHNOLOGY. INC. 
19103 GUNDLE ROAD 

!LINGTON HEIGHTS IL 60004 

HOUSTON TX 77073 

PO: 2292-000-00 ORDER #6761SO 

L I S T  

ORDER NO:.. 000108309 
ORDER DATE: 5/18/0019' 
SHIP DATE:. 610199 

SHIP FROM:. LOVELL 

SHIP VIA:.. NATIONWIDE 
FRT TERMS:. PREPAID a ADD 

;-2739 

SHIP TO: 46 
FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARR I SON OH 45030 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 6 - BENTOMAT ST 
-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020 - BENTOMAT ST 

020-BENTOMAT ST 

0 2 0  -BENTOMAT ST 

020-BENTOMAT ST 

020  - BENTOMAT ST 
020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

@,-BENTOHAT ST 

.LO-BENTOMAT ST 

020-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 00005285 150.0 

199922020 00005286 150.0 

199922020 ' 00005287 150.0 

199922020 000052B8 150.0 

199922020 00005289 150.0 

199922020 00005290 150.0 

199922020 00005291 150.0 

199922020 00005292 150.0 

199922020 00005293 150.0 

199922020 00005294 150.0 

199922020 00005295 150.0 

199922020 00005296 150.0 

199922020 00005297 150.0 

199922020 00005298 150.0 

199922020 00005299 150.0 

199922020 00005300 150.0 

199922020 00005301 150.0 

15.0 

15.0 

15:o 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2715.0 

2707.0 

2710.0 

2677.0 

2691.0 

3102.0 

2763.0 

2761.0 

2687.0 

2710.0 

2694.0 

2687.0 

2668.0 

2680.0 

2676.0 

2709.0 

2698.0' 

199922020 00005302 150.0 15.0 I 2250.0 2694.0 

199922020 00005303 150.0 15.0 2250.0 2687.0 
# 

O O O l l l  





P A C K I N G  L I S T  I .  
COLLOID E N V I R O N M E N T A L  TECH CO 
500 WEST SHURE D R I V E  
LINGTON HEIGHTS I L  60004 

SOLD TO: 001376 
GSE L I N I N G  TECHNOLOGY. INC 
19103 GU N D L E  ROAD 

HOUSTON 

- 2 7 3 9  ORDER NO:.. 000108309 
ORDER DATE: 5/18/0019’ 
SHIP DATE:. 610199 

SHIP FROM:. LOVELL 
FRT TERMS:. PREPAID & ADD 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 46 
TX 77073 FLUOR D A N I E L  FERNALD 

DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

PO: 2292-000-OD ORDER 8676150 
HARRISON OH 45030 

. .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PRODUCT SIZE U / M  LOT # ROLL# LNGTH WIDTH SHIP QTY WEIGHT - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

020-BENTOMAT ST SFT SF 199922020 00005304 150.0 15.0 2250.0 2685.0 

020-BENTOMAT ST SFT SF 199922020 00005305 150.0 15.0 2250.0 2667.0 

020-EENTOMAT ST SFT SF 199922020 00005306 150.0 15.0 2250.0 2712.0 

0-BENTOMAT ST SFT SF 199922020 00005307 150.0 15.0 2250.0 2720.0 

-BENTOMAT ST SFT SF 199922020 00005308 150.0 15.0 2250.0 2679.0 

020-BENTOMAT ST SFT SF 199922020 00005309 150.0 15.0 2250.0 2681.0 

020-BENTOMAT ST SFT SF 199922020 00005310 150.0 15.0 2250.0 2679.0 

020-BENTOMAT ST SFT SF 199922020 00005311 150.0 15.0 2250.0 2686.0 

020-BENTOMAT ST SFT SF 199922020 00005312 150.0 15.0 2250.0 2681.0 

020-BENTOMAT ST SFT SF 199922020 00005313 150.0 15.0 2250.0 2702.0 

020-BENTOMAT ST SFT SF 199922020 00005314 150.0 15.0 2250.0 2710.0 

020-BENTOMAT ST SFT SF 199922020 00005315 150.0 15.0 2250.0 2724.0 

020-EENTOMAT ST SFT SF 199922020 00005316 150.0 15.0 2250.0 2795.0 

020-BENTOMAT ST SFT SF 199922020 00005317 150.0 15.0 2250.0 2765.0 

020-BENTOMAT ST SFT SF 199922020 00005318 150.0 15.0 2250.0 2758.0 

I 020-BENTOMAT ST SFT SF 199922020 0000531: 150.0 15.0 2250.0 2769.0 

SFT SF 199922020 00005320 150.0 15.0 2250.0 2777.0 

./ SFT SF 199922020 00005321 150.0 15.0 2250.0 2751.0 
W E N T O M A T  ST 
320-BENTOMAT ST 

276b80~3z 020 - BENTOMAT ST SFT SF 199922020 00005322 150.0 15.0 2250.0 





P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH CO ~- - _  

'500 WEST SHURE DRIVE 
LINGTON HEIGHTS IL 60004 '* 

SOLD TO: 001376 
GSE LINING TECHNOLOGY. INC. 
19103 GUNOLE ROAD 

~ 2 7 3 9  ORDER NO:.. 000108309 I 
ORDER DATE: 5/18/0019 ' 
SHIP DATE:. 6/0199 

SHIP FROM:. LOVELL 
FRT TERMS:. PREPAID & A00 
SHIP VIA: . . .  NATIONWIDE 

SHIP TO: 46 
HOUSTON TX 77073 FLUOR DANIEL FERNALO 

DEPARTMENT OF ENERGY 
-7400 WILLEY ROAD 

HARRISON OH 45030 
PO: 2292-000-00 ORDER #6761SO 

020-BENTOMAT ST 

020-BENTOMAT 'ST 

020 - BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

020-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

020 - BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

SFT SF 

,d-BENTOMAT ST SFT SF 

020-BENTOMAT Sl SFT SF 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020' 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

.. - - 

00005323 150.0 

00005324 150.0 

00005325 150.0 

00005326 150.0 

00005327 150.0 

00005328 150.0 

00005329 150.0 

00005330 150.0 

00005331 150.0 

00005332 150.0 

00005333 150.0 

00005334 150.0 

00005335 150.0 

00005336 150.0 

00005337 150.0 

00005338 150.0 

00005339 150.0 

00005340 150.0 

00005341 150.0 

. -  

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2757.0 

2799.0 

2790.0 

2797.0 

2783.0 

2791.0 

2788.0 

2774.0 

2772.0 

2763.0 

2685.0 

2796.0 

2785.0 

2791.0 

2788.0 

2842.0 

2824.0 

2852.0 

2844.0 

(3001%3 





P A C K I N G  L I S T  

COLLOID ENVIRONMEt!TAL TECH CO 
00 WEST SHURE E- .VE 
INGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY. INC. 
19103 G U N D L E  ROAD 

Y 
- 

ORDER NO:.. 000108309 
ORDER DATE: 5/18/0019 * 
SHIP DATE:. 610199 

SHIP FROM:. LOVELL 
FRT TERMS:. PREPAID & ADD 
SHIP VIA:.. NATIONWIDE 

- - 2 7 3 9  

HOUSTON 
SHIP TO: 46 

TX 77073 FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARRISON OH 45030 
PO: 2292-000-OD ORDER #6761SO 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020 -BENTOMAT ST 

020-EENTOMAT ST 

020-BENTOMAT ST 

020-EENTOMAT ST 

020-EENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

020-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF. 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 ' 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

199922020 

19992 2 0 2 0 

199522020 

199922020 

199922020 

199922020 

00005342 150.0 

00005343 150.0 

00005344 150.0 

00005345 150.0 

00005346 150.0 

00005347 150.0 

00005348 150.0 

00005349 150.0 

00005350 150.0 

00005351 150.0 

00005352 150.0 

00005353 150.0 

00005354 150.0 

00005355 150.0 

00005356 150.0 

00005357 150.0 

00005358 150.0 

00005359 150.0 

00005360 150.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15 :o 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0'. 

15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2846.0 

2814.0 

2831.0 

-"?'., 
J 

2805.0' i 

2808.0 

2823.0 

2800.0 

2796.0 

2788.0 

2795.0 

2779.0 

2778.0 

2782.0 

2786.0 

2789.0 

2792.0 

2785.0 

2794.0 - 





-- 

P A C K I N G  

co;LoIo ENVIRONMENTAL TECH C O  
WEST SHURE D R I V E  

HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, I N C .  
19103 GUNDLE ROAD 

HOUSTON TX 77073 

L I S T  

= - - 2 7 3 9  
ORDER N O : . .  000108309 
ORDER DATE: 5 /18 /0019 ' 

SHIP DATE:. 6 /0199 

S H I P  FROM:. LOVELL 
FRT TERMS:. P R E P A I D  & ADD 
S H I P  V I A : . .  NATIONWIDE 

S H I P  TO: 46 
FLUOR DANIEL FERNALD 
DEPARTMENT OF ENERGY 
7400 WILLEY ROAD 

HARRISON OH 45030 
P O :  2292-000-00  ORDER #6761SO 

OZO-BENTOMAT S T  SFT SF 199922020 00005363 1 5 0 . 0  15:O 2250.0  2781.0 

6 - 6 E N T O M A T  ST SFT SF 199922020 00005364 150.0  ' 15 .0  2250.0 2786.0 

O R D E R  TOTALS . . . . . . . . . .  

TOTAL I T E M S  . . . . . . . . . .  346 

778500.0 952416.0 .. 
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. .. FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 980501) 

INTERNAL SHEAR TEST RESULT (ASTM 06243) 

. _  

TEST CONDITIONS: 

SAMPLE PREPARATlON 
1 Specimens w e  a d  to 20'x 20' 
HYDRATION: 
1 Hydrated for 7 day% at 3 us LILkle mad *ala! 
CONSOLIDATtON: 
1 .  Each aet of specimen w8s c o m a l i a  for 48 hrp et. 5.20,& 45 pel. 

2. Laads wore awed pneumatic pcssrse. 
SHEAR TEST 
1 Shear test was amduc&d at 0.004 id rnin 
2.  Sheared at minium 2 In& honrontal drsplaccmem. 
3 The kstswdmem were floadad d m g  isrtjne. 
1 Tests w e  pdonned n gancral aaxmianca mch ASlM =I-93 Memod A 

wng Brahmrd- K h a n  LG-112 Direct Shear machine wkh effectwe area of 12 in x 12 In. 

TEST CONFIGURAllON 

SAMPLE IDENI1flCATKIN: 
PGC # 38093. GCL Rdl 5012 

TEST RESULTS: 

PEAK STRENGTH 2" DISPLACMENT 

SAMPLE ID NORMAL Moirtrrm SHEW4 PEAK SHEAR 2' OISPLACEMENT 
STRESS canbent STRESS SECANTANGLE STRESS SECIKTANGLE 

@si) (PSf) (%I (psf) (W 
SI 38093 5 720 14.78 502 35 492 34 

20 2686 1 16.49 1353 2s 988 19 
45 6480 69.87 2430 21 1823 10 

COHESION: 316 381 

OBSERVATIONS; 
Stitiches of speahemstmwed at 20 and 45 psi normal m r e  wmp(aMy.epnahd from woven side at 2 di3placsm mt. For 5 pol m l  bad, 





TEST CONDITIONS: 

TABLE. 2 
MATER-ERnES 

FERNALD OSW 

FOR: GSE LINING TECHNOLOGY 2 7 3 9  
(Reference: PGL Job No. 990501) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
June 19. 19% 

SAMPLE PREPARATION 
1. Specimens were art to 20' x M "  
HYDRATION: 
1 Hydrated for 7 days at 3 gsr m g  dead wetgh6 
CONSOLIDATION: 
1 Each sct of apedrncn m e  conoobdeted fw 48 h n  at 5.20. & 45 psi. 

2. Loads were appled by pneumaUc pressure. 
SHEAR TEST: 

TEST CONFIGURATION 

1 Sheer tfst WBS conducted 81 0.004 in/ min SAMPLE IDENTIFICATION: 
Z Sheared at mirumum 2 Inch horiEomal dlsplecemem. PGL C# 30%. GCL Rdl t 5056 
2. The test spedmm were boded during t m n g .  
4 T e a  were pehnned in & accordance wiLh ASTM M321-93 Method A 

using Bminard h e n  L E 1  12 O i e a  Shear machine with effective area of 12 m x 12 in. 

TEST RESULTS; 
PEAK STRENGTH 

AMPLE IO NORMAL Moisturn SHEAR PEaK 
STRESS COltt9flt STRESS S E W  ANGLE 

(Pa (rn (%I (rn 
0 38094 5 720 141.m u1 31 

20 2886 10921 1153 22 
45 6400 75.22 21 09 18 

- :3 '. 

COHESION: 357 

2" DISPLACEMENT 
SHEAR TMSPLACEMENT 
STRESS SECANTANGLE 
(pe9 
441 31 
106s 20 
1308 11 

462 

OBSERVATIONS: 

,->- 
' ' ' I . .  : " * a '  

0 , .  . , I . . ,  

q . 5  t.'s - - 0.0 0.5 1.0 &.. 

Disptrccmcnt (In) 





e 
'w+& A"..$ . tcC/L P TABLE. 3 

MATER-ERTIES 
FERNALO OSDF 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No, QSOSOl) 

- 2 7 3 9  I - 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
June 13, 1999 

TEST CONDITIONS: 

SAMPLE PREPARATION TEST CONFlGURATlON 
1 Specnsm were cut to M' x 2V 
HYDRATION: as@ Board 1 
1 Hydrated for 7 d a p  at 3 psl uvng dead w g b 5  
CONSOLIDATION: 
1 Ea& set of specimen was consolidated for 49 Ius at 5.20.6 45 psi 

2 Lo- were appled by pnutmabc pressure 
SHEAR TEST: 
1 Shear test vdb Eonductbd at 0 004 W mh 
2 Sheared et minimum 2 K& hornantat bplecement 
3 The test speamers w m  Aoadsd dunng -0. 
4. Teals were performed m -1 accordma *nth ASTM -21 -93 Mamod A 

1 
I 1 GCL( i 

SAMPLE IDENTlFlCAnON: 
PGL W 38095. GCL Rdl S 5100 

uy"g BnmarcC Khan LG-112 Direct Shear machne wth effwive area of 12 m x 12 m. 
- 

TEST RESULTS; 
PEAK STRENGTH 

STRENGTH 
r' DISPLACEMENT 

Moisture SHEAR PEAK SHEAR 2" DIsPIACEMENT 
STRESS content STRESS S E W 7  ANGLE STRESS SECANTANGLE 

(P4 @so *I (Psf) (Wt) , 

ct sees 5 720 13220 426 31 426 31 

WPLEID No- 

20 2880 96.34 468 19 779 15 
45 6480 59.j 1 Z21 19 1092 10 

COHESION: 357 462 

Displrccment (inj 
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LARGE SCALE DIRECT SHEAR REPORT 
PCL [16:lWf9$ 1 1 : n - l  F.4S 1 714 74-1 11357 

* Vector Engineering Inc. 

8 I 

Laboratory Services Test Method 0-6243-9 
* I .  pt4@-U6 L V J ?  f , ‘72 ‘2~3.3 L M \ ~  & Dan .Sub C Grrv V&y 3 9 5 9 ~ 5  

(530) 272-2- F a r 0  272- 

” - 2 7 3 9  6 .  (6 -73 
whh 943022.37 

0 --- PRECISION LABORATORIES 
SW-IW e Eoard Spacers 

k - 2  a GSE 80 mil HOPE Texturemextured: Roll IC1 14101753 LsN’ EEG Clamped 

mmeNenn FERNALD SUPERFUND SITE 
- 

LsN 8wv Reso Board 7 @ Cetm Benlomat ST Lot #19992020. Roll S i 1 5  

1 
PfAK STRENGTtf 

Test 
Potnt 

r. 

2. 

3. 

Norm81 Shear 
Stress stress 

Pi psf prf 
5.0 720 420 

20.0 2800 1210 

45.0 6480 2740 

100 ps: I Adhest On. 1 Friction Angle 22 degrees 

0.4 

- 
Secani 
Fridior 
Angie 
30 

23 

- 

23 
- 

NOTE. 0- NOT To SCALE 

srmffirn ENELOPE 

1 7. 

j 
1 2. 

i 3. 
I 

(at 2 5 I! a:solscrmenc) 
Normal Shear Secant 

5 - t y k p  f An .4! 

Adhesion: 90 psf 

RwtionAn@e: 11 degrees 

1 Coefficient of 
Frictrtm: 

I 
I 

0.2 

3m aoo) soao gxT 7m BDOO 0 

NORMAL STRESS (psf~ 

NORMAL STRESS (pro aoogso I 





Vector Engineering lnc. 

k-1 f 0 Cetco Bentomat ST; Lot #19992020; Roll f i l l 5  L a .  BDW Rhsp Board 
krablr I GSE 80 mil HDPE Textured,Textured: Roll #114101753 LSIE BEG Clamped 
-k Concn b Board with Sand Layer 

PGL 

I 

I .  

7.  

LARGE SCALE DIRECT SHEAR REPORT 

mi psf 
5.0 720 

DLSPiACEMEm 
vs. SHEAR STRESS 

Point 

Initial Water Content: 
23.4% 

NA pcf 

:mal Water Content:(%) 
1 .  2. 3. 

;IE 5 83.7 69.5 

m- 

i 
! 

-- 
I , 

L cn 

:mo 

0 

I I 

I ! I 1 
I 

-I 
I 

i i . .  1 

I ! 
I 1 
I 

1 
I 

0.0 0.5 1 b :5 2.0 25 3.0 
HORIZONTN DISPLACEMENT (Inchs) 

b TANDARD CONDmONS: 
1 
2 
3 
4 

The “QaD’ between shear boxes was set at BO mil (2 0 rnrn) 
The test spewmerts were flooded during testing unless o t h d  noted. 
High Normal sbe6ce6, ’ 5 p  (35 kPo) wa6 applied wng air pr-re. 

Low Normal Sb-. CSpei (35 kPe) wee applied wing dead Weigh. 
5 
6 

The tes6 wwe termnated after 3.0m(75 mm) of displacement rmless &ru-e noted. 
Tests were performed m general accordance with ASTM procedure D4243 using a ErainarbKiilman LG-112 direct &ear rnsdire 
with an affedive m a  of 12” x 12- (300 d00 mm). 

EST ORIENTATION: 8 NORMAL STREsg a 
GCL 

GEOMEMWNE 

SPECUL TEST NOTES: 
1 .  

2 
3 

Each w m e n  of HOPE w s  mt tp 14’ x 20‘ and clamped to the lower box 

The W e  portions of the GCL were wrapped around a 12n 2” rasp board in Ihs upper box. 
Each GCL cpeaman WM hydrated ior 7 days at 3 psi. In contact wrth the tax&& HDPE. 
After hydr8tion. each OCL I HDPE swiman was mnsolidatsd et the s p e W  normal stress for 18 h. thM shear&. 

Shesnng occurred al the mterface between the textured HDPE and GCL spdclmen 

Mmor streetching of the CCL fabric occurred in pamt 3 

e The woven teak side of me GCL was testad a g a d  the HDPE 
6 
7 



a 



Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method D-6243-8 

pfq&-@6 A4.Q f? - 7 c f ; i L  
'2d3e LUM h h S m  C Oarr %I&y CA WW3 

6 4 6  -YC( = -2739 (s33) zn-2-  FPrl9012RdSSj 

PRECISION LABORATORIES FERNALD SUPERFUND SITE -No -943022 27 
S- 1 BoardSpacsrs 
-' 7 

S ~ A Z ~  a Cancrete Board with Sand Layer 

LSN BE0 Rasp 60ard CETCO Bentomat ST Low1 99522020 Roll # 5359 

PEAK STREffGTH I 

Test Normal S k a r  
Point Stress smss 

1. 5.0 720 430 
- psi Pf psf 

2. 20.0 2880 1160 

3. 45.0 &eo 2350 

I Adhesion ' 190 051 

1- 1 
NORMAL STRESS (psf) 

NOTE, CAApn NOT TO 8CX.E 

I STRENGTH ENVELOP€ 
at 2.5 lo. d l 6 ~ 1 e m m : ~  

Pomt [ Sb psi 
5.0 

20.0 

45.0 

stress 

110 PSf 

12 degrees 

0.2 

- 
Secant 
Fnction 
Angle 

19 

14 

12 

- 

! 
I j I 

[NOTE: The Fncbon Angle and Adhcslon (of CohesJon) rawlP5 gnren here are Eased on a maaKmuUcaYv determined best flt he. FumW 





Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method D-6243-8 

=--2739 ptqb~& 6J .q  f i J 3  i ~ m e  b brrs. slrs 6. Srart VA/W C6 955e 
.% 222-tGCa Focc535, ?22m 

p. q L r k ! L  6-44. 7 
-NE. 94302337 

0 
.-.-N.- PRECISION LABORATORIES -hum FERNALD SUPERFUND SITE - ---- 
s ~ p a a m s  I Boardspacers 
~.ulsl I 1 CETCO Bentornat ST LoWlQSS22020 Roll # 5359 LSN- B E 0  Rasp B a r d  

Ciempca 1 80 mil GSE HDPE TexturecVTedured Roll # 114101774 sr.+  BE^ 1 

j 2. 1 20.0 1 2880 

I MOfsmREDATk 

! 
i 20 2% 

I G CL/ i 
: Initial Water Content 

vial Dry Densrty: 
NIA pcf 

Final Water Content:(%) j 1 2. 3. 
1W.b Y i . 3  60.9 

S TANDE-QZn CONDmONS: SHEAR DIsPUCMEHTRITEt 0.001 inhnh 
; 

2 
j 

L 

5 
6 

The "gap' between sheaf boxes was set at 80 mH(2.3 mm) 
The tesr specimens were Rooded duMg testmg unless o t h e m  noted 

Hlgh Normal m e s .  *psi (35 kPa) was applied wing air pressure. 
Low Nomel Sbesees. 6psr  (35 Wa) was BppSed lrsing dead We;-. 

The tests were terminabd after 3.0"(75 mm) of disOhcernent des6 oUmmn6a noted. 
Te- ware performed in ganeral aceordanca with ASTM procedure W 4 3  
wrth an effeche area of 12" x I T  (300 r300 mm). 

[Tics7 oRI€mAnoNr 4 NORMALSTRESS 8 

a Rrainard-Kitlman LG-1.12 cked shear msddne 

1 SPECLdL TEST NOTES: 
1. 

2. 
Eech opeamen of HDPE w8s cut to 14' x 20' M d  damped to the lower box 
The textile portions of the GCL were mspped around a 1MT asp board in t)rt uppcrr box 

After hydratian each GCL I HDPE soil spcomen was c a d a b d  at the q d b d  mmal &e% for 46 h.. then sheared. 
The woven textile side of the GCL was w a d  agama me HDPE 
Sheering occund at the mterfsce betmen the textured HDPE and GCL rspaomms 

Mtnor SUetchmg of the GCL occurred on the normal strm pomts 1 and 2 

The GCL spedmem were hydnted for 7 days at 3 psi, in contact Mh the textured HDPE. 

/ 
I 

6 .  
7 

I 
; 





- Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method 0-6243-8 --2739 IY LJCi,@'G L/ $ f ,  / / e  c 12- 'iUC?O?lb Rea m. w c. a v* CA 9JBu 
:m m-2- Fmxan 2724x2 

C - C G - Y ~  
'-*em PRECISION LABORATORIES mu*- FERN ILD SUPERFUND SITE p r p p a  943022 37 
s- BoardSpacers 
-' f I CETCO Bentomat ON Low1 9992020 RolYS072 

U * d 2  a 80 mil GSE HOPE Texturedneaured RollXll4101743 LsN BEF Clamped 
:-= Concrete b a r d  wth Sand h e r  

LSN 00v Rasp Board 

PEaK S7REMGTH 

I 
P S I  psr p s f  

! 1. 5.0 720 330 

I 
f 2. 

20.0 2880 910 

! 
! 3. 45.0 6480 2290 

i I I I 

MOTE. GRAPW NOT TO SGhLE 

STREUCW ENVELOPE 
I .  

jat 2.5 In. displgoemmt) 

1 Test I Normal Ishear 

Coeficient of 
Friction: 0.18 

! I 1 

I 
8Dbo i i I I 4 

I 
. - .  - . . . . .  i I ! 5mo 

I 
I I 

1m ..--. . . .. . . . . !/ 
! ! 

0 I 





. I  

116 16 99 11:34 FAS 1 71.1 7 4 4  03.5' PGL u.5 

Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method D-62438 

r2:se LOW Ism ~ 1 c 3  m an 2448 swv Fum,2n  c  nu V~ILI.  a ~n PSOIS = - 2 7 3 9  i44d-dq~ LG: f IZ@' /Z  
6-re-5;f e-#- PRECISION lABORATORlES -- FERNALD SUPERFUND SITE -M= 943022 3 i  * '  

u-- 1 BoardSpacew 
wmw I .  a CFTCO Bentomat DN Log1 9992020 RolM072 'SN BOV Raop Board 
r(sawz I BO mil GSE HDPE Tsxtured/Textumd RolY114101743 * BEF Cbmped 
s-e. I Convete Board with Sand Laver 

stress 

MOLSNRE DATA: 

(G CU 

Initial Water Contem: 
22% 

Initial Dry Density: 
NIA pcf B 

'inal Water Content:(%) 
1. 2. 3. 

1 0 1 4  940 71.1 

! 
I 

0.0 0.s ! .t. ! .5 20 2s 3.0 
HORIZONTAL DISPLACEMENT (inches) 

STAAfDARD CONOmOlrLs: SHEARDISPLACEMENTRIIE: am- 
1 

2 
2 
4 

5. 
6 T& m e  pdmnedh 

The "gap" between sheer bons was set at 80 mi (2 0 mm) 

The Ecsf 6peCimms were flooded durinQ tesbng unless otherwne noted 
High Normal S t r e s ~ ? ~ .  4pe1(3S kPa) was applied u~rng air psaura 
LOW Nomul!iBremms. 4psi (35 k h )  was appiiod u ~ l g  daad w q h .  

The tesre m e  terminsted after 3.r(75 mm) of drsplaoemecrt unless ohwise noted. 

m an effe&e area of 12'x 12" (300 rj00 mm). 
accordance* ASTM proccdur -43 wing a Bmhmd-Kihnen LE112 directshesrmmchhe 

rEST OWENTAmN: 4 NORMAL STRE5S & 

SPECML E S T  #OES: 
1 

2. 
3 
. 
. 

6. 
7 

Each soearnen of HOPE was cut m 14' I 20' and damped to mS W box 

The texMe pOrtiam of the GCL were wrapped a r d  a 12nT nsp boad h Um upper box. 
The GCL specrrnena were -for 7 

The wovbn taxlh i d s  of ha  GCL was W d  m p k t ? h e  HDPE 
Sheefmg ocoorred at the interface between the taduerl HOP€ and GCL spuimc~g 

Stretching or dtformatian of tho GCL or HDPE w6 not obwved. 

at 3 psi. in co~tactwith the k r tmd HDPC,. 
hydrsbon ea& GCL I HCPE *a specimen WRS CORBOWM athe wdticd m i  m h 4 8  m..~hm steed. 

I 
I 
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jFAX 

I 

MEMO 

Q"!E2HWo'*GEs 0 COMPANY 

P* z O w  1350 west Shure Drive mngtm Heights, IL m 1 4 4 o  uw 
(847) 392-5800 FaX (847) 506-6150 
http: /~.cetco.cm B 

"-2735 
June21, 1999 

To: Eric Reed From: Jim Olsta 

Pages: 30, including cover 

GSE 
fax (28 1 j230-5891 

cc: RECORD 
- I Subject: Fluor Daniel Fernald MQC Test Data 

Dear Eric: 

CETCO has completed the Bentomat ST MQC hydraulic conductivjty, swell index and 
fluid loss for the Fluor Daniel Fernald project fk lo t '  199922020. Wide width tensile 
resting is being pedormed by STS Consultants and test data is completed for rolls 5307, 
5323. 5339 aid 5355. The other GCL MQC test results were sent directly from 
CETCO's Lovell. W'Foming plant. 

Sincerely. 

I ,  

"Jim Olsta 
Tecluiical Maniger 
Lining Technology Group 

000157 

A Wholly Owned Subsdlaty of AMCOL Irnernatmal &JPnnmJ on my*.d p.wr. 
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,3 &3 ( COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 
,- 

G.-L9-4ojl 
1350 West Shure Drive Arlington Heights. IL 6ooo4-144o USA 
(847) 392-5800 Fax (847) 506-6150 boot iVi4-@63 hnp:llw.cetco.com 

2 7 3 9  

Standard Test Method for Swell Index and Fluid Loss 
of Clay Component of Geosynthetic Clay Liner 

ASTM D 5890-95 & ASTM 5891-95 ' 

Project: Fluor Daniel Fernald Proj. No.: 99-072 

Sample ID: Lot #l 199922020 Date: 6/6/99 
Roll# 5003-5355 

Requested by: Jerry Darlington 
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Precision Geosynthetlc Laboratorbs 

July 1, 1999 

Mr. Eric Reed 
GSE UNlNG TECHNOLOGY, INC. 
19 103 Gundle Road 
Houston, Texas 77073 

Dear Mr. Reed: RE: Fernald Superfund Site 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of seventeen (17) Bentomat ST GCL and 
nine (9) 80 mil textured HOPE samples received May 28 and June 1, 1999. 

It should be noted that the test specimen and test sample used for this report was 
Delieved to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually % 

tested. The testing herein IS based upon accepted industry practice as well as the test 
method listed Precison Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in ex&s of the aforementioned limit. 

The test data. and all associated project information shall be held in confidence. and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
La boratoties. 

I f  you have any questions or if we Maybe of further:service, please do not hesitate to a l l  
at 800-5224599. 

Sincerely, 

i. 
PRECISION GEOSYNTHETIC LABORATORIES . 

Enclosure: (Job No. 990501) 

~ O G 1 9 s  
1742 West Katetla Ave., Suite #4, Orange, CA 92867 TEL : (114) 7444599 FAX : (714) 744-0357 

. - . . - 
~ . . . . . . . .. . _ - - ~  - .----_----I_- 
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July 1, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
Geosvnthetic Samdes 

FOR: GSE LINING TECHNOLOGY, INC. 
(Reference: POL Jab No. 990501) 

MATERIAL DESCRIPTION: 17- Bentomat ST GCL and 
9- 80 mil textured HOPE geornernbrane 

No. of MATERIALS (26) 

MANUFACTURER: CETCO I Lovell, WY, GSE, Houston. TX 

DATE RECEIVED: May 28 and June 1,1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

Bentomat ST GCL Samples Received By Precision Geosynfhefic Laboratories: 
Roll #SO12 Lot # I  99922020 C #38093 
Roll #5056 Lot #I99922020 C f38094 
Roll #5100 Lot #189922020 C #38095 
Roll #5232 Lot #199922020 C #38196 
Roll #5276 Lot # I  99922020 ' C #38197 
Roll #5320 Lot #199~22020 c #3819a 
Roll #5144 Lot #199922020 C #38199 
Roll E1188 Lot #199922020 C #38200 
Roll #5358 Lot #199922020 c ma201 

Bentomat Sf GCL Samples Received By Vector Engineering. Inc.: 
Roll #SO72 Lot .ii 199922020 
Roll #5115 Lol#199922020 
Roll #5359 Lot #199922020 
Roll 45335 Lot #1Q9922020 
Roll #5291 Lot #I199922020 
Roll #5247 Lot #199922020 
Roll t5203 Lot #199922020 
Roll #5159 Lot #199922020 

Roll #114101743 
Roll #114101753 
Roll #114101774 
Roll #114101783 
Roll #114101794 
Roll #114101806 
Roll #114107807 
Roll C114102816 

80 mil Texfukd HDPE Geomembrane Samples Received By Vector Engineering, lnc.: 

. . -. 
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Precislon Oeosynthetlc Laboratorles 
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7 3 9  

Page 2. 
FOR: GSE LINING TECHNOLOGY, INC. 
Reference: PGL Job No. 990501 
Date: July 1,1999 RECORD 
TEST-REQUIRED: 

DESCRIPTION 

Internal Shear 
Interface Shear 

TEST METHOD 

ASTM 05321 
ASTM D5321 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 
22 2 2°C (71.6 2 3.6'F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 9. The units in which the data are reported are 
included on the tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

Quality Assurance 
- -  

Technical Dire& 

occl197 
1742 West Katella Ave., Suite M, Orange, CA 82867 TEL : (714) 7444599 FAX : (714) 744-0357 
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TABLE I, 
MATER1 AL-PSO- 

FERNALD OSDF - 2 7 3 9  
FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

June 8,1999 
lNTERNAL SHEAR TEST RESULT (ASTM 06243) 

m 

TEST CONDITIONS: 

SAMPLE PREPARATION 
1. s p s C i w l a a c ~ 1 t t o ~ r 2 0 "  

TEST CONFIGURATION 

HYDRATION: 
1. H ) d r p l e d f o r 7 ~ r n 3 p p i u s i n g d e g d ~ h t s  1 
CONSOLIDATION: I GCL BENTOM4T 
1. E d  sdol-- swudiated for48 h n  rd 5.20,&45 psi. 
2Loadsmappbedbypneumsdicpmrwe. 
SHEAR TEST: 
1 Sheaf test w86 ccmuctm 8t 0.00s IN rmn 
2 Sheared a! mwutnum 2 inch h(nzmtal displacement 
3. The te6t 6psamsns them f)oaded during mdng. 
4 T-LP uefewanrd in 

I 
I 

I I 

SAMPLE IDENTIFICATION: 
PGLW38093. GCLRdlt 5012 

gaordrnctmth ASTM D5321-93 -A  
uoing Brainard- Kibnrn LG-112 hmd Shmrmachinem d f e d ~ ~  area d 12 in x 12 in. 

TEST RESULTS: 

: OSTRENGT" - SAMPLEID NORMAL 'Moisture 
STRESS Content 

(psi) (pa0 (%I 
Csr38093 s 720 148.76 

20 2880 11 0.49 
45 6480 69.87 

COHESION: 

PEAK STRENGTH 2" DlSPLACEMEHT 

SHEAR PEAK SHEAR 2" PWPIACEMENT 
STRESS SECANT ANGLE STRESS SECANT ANGLE . .  
(psr) (pb9 
5M 35 492 34 
1353 25 988 19 
2430 21 1823 14 

316 381 

than 10% d stildlrswrae sewrakd. 

: 
*..I 

%W 

000198 
..... . . . . . . . . . . .  .. --_..I- - .--.- .. . __ . . . . . . . . . .  _- .. ___ 





TABLE 2. 
ERJAL PROPERTIES 
FERNALD OSDF 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

;-2739 

INTERNAL SHEAR TEST RESULT (ASTM 65321) 
June 10.1999 

S :  

TEST CONFIGURATION 

~Boerd 1 I 
I 
L 

lGCLl 

RECORD SAMPLE PREPARATION 
1. s ~ u r e v e c u t t o 2 c f x 2 c r  
HYDRATION: 
1. H@ra!ed for7 daw at 3 psi usw deadwghb 
CONSOLIDATION: 
1 Each sel d speamen ws anSdidSd for48 hrs % 5.20.6 45 mi. 
2 Loads wem applied by pneumatic msure.  
SHEAR TEST 
1 Shaar ust w;g conducaa et 0.001 IN mh 
2 Shsered et mnlmun 2 inch hokzmtd disDlece*rent 
3 The test spedmer\o wfe M durlng testing 
4 Task waraoaFarrred in gsnad -withAsTM D5321-83 MdhalA 

I 

SAMPLE IDENTIFICATtOM 
PGLCX38094 GCLRollS 5056 

MlnQ Brpinard- filman La112 DireEtshear machinewith dieuiu? a m  d 12 in x 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2' DISPLACEMENT STRENGTH 

.SAMPLE ID NORMAL Moisture SHEAR PEAK SHEAR 2" WLACEMENT 
STRESS Content STRESS SECANT ANGLE STRESS SECANTANGLE 

\ (Psi) (Ps9 (%I (Pal) (-9 
c1138m4 5 7M 161 02 441. 31 441 31 

20 2880 109.21 1153 P 
45 6460 75.22 2109 10 

la69 20 
130@ 11 

COHESION: 357 462 

OBSERVATIONS: 





TEST CONDITIONS: 

-- 2 7 3 9  
FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

INTERNAL SHEAR TEST RESULT (ASTM D532f) 
June 13.1999 

SAhRPLE PREPARATION 
1 ~ ~ ~ u l t t 0 2 [ r X 2 ( r  
HYDRATION: 
1 Hydraredfer7days at 3mi using daadwqhts 
CONSOLIDATION: 
1 Each setair- = cons- f a 4  ha el 520. d 45981. 

SHEAR TEST: 
1 SheertestwrrrsGonducted;dO001inlmn 
2. Sheered 81 mnimum 2 inch honzaitd dtsptacment 
3 The test s p e c m  v e t  flooded dunng tesbng 

2 L&d6 @isd by W W C  D m U m  

4 Tats mpatcrrrred VI actadanCaWh ASTM 05321-&3 Mat& A 
using K i G L G 1 1 2  D i W  Shserrwhne wnth dfech8eree d 12 n x  12 in. 

TEST CONFIGURATION 

SAMPLE IDENTIFICATIOXJ: 
PGLcit38085. GCLROR#5100 

TEST RESULTS: 

STRENGTH 
PEAK STRENGTH 

SAMPLE ID NORMAL Moisturn SHEAR PEAK 
STRESS Content STRESS SECANT ANGLE 

(mi) (PSt) (%I (mt) 

20 2880 98.34 968 19 
45 m 59.11 p 2 1  19 

a 3 8 0 9 5  5 720 132.20 428 31 

2" DISPLACEMENT 

SHEAR 2" DISPLACEMENT 
STRESS SECANTANGLE 

( P O  
426 31 

T79 1s 
1092 10 

COHESION: 357 462 
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- 2 7 3 9  TABLE 4. 
I c 

MATERKDRPERTIES 
FERNALD OSDF * b  

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

INTERNAL SHEAR TEST RESULT (ASTM D5321) 
June 25, 1999 

TEST CONDITIONS: 

TEST CONFIGURATION 

e6pBoerd I 
SAMPLE PREPARATION 
1. sp?cimslswerecutb~x20' 
HYDRATION: 
1 Hflmtd fw7Uaye et 3pel u s m g d e a d ~ h t s  
CONSOLIDATION: 

I 
r I GCL I 1 

1. Each set d spCimen u m  wmdidacd f m 4  h 81 5.20, a45 psl. 
2. Lot& vwe W i  by pneumstic pressure. 
SHEAR TEST 

I I - 1  I 

I p"pBQyd 

1 Shear (est w ecnduaad a0.W IN min 
2 Shsarsd 6! mnimum 2 inch hfnzmlal dspleeenent. 
3 The et specimerre w e  tbaded during testing. 

SAMPLE IDENTIFICATION: 
PGL C# 39OG6, GCL Rdl dl S232 

4 TIWS wnab Monned fn -1 Bccocd8Oe Hnth ASfM OS32 1-9 3 Method A 
using Brahard- Klmsn LG-112 Direct Shear machine wkh- area d 12 m x 12 In. 

TEST RESULTS: 

STRENGTH 
PEAK STRENGTH 2" DISPLACEMENT 

Woistum SHEAR P U K  SHEAR 2" DISPLACEMENT 
STRESS Content STRESS SECANT ANGLE STRESS SECANT ANGLE 

mfl (%I (w9 (psi) 

20 2860 91.34 

45 6p80 s . 1 1  

sso 37 5 4  37 
1204 23 1174 P 
1996 17 1395 12 

12220 

i0rarnPLElo 
w 38196 5 720 
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TABLE 6. 
MATERIAL PROPE RTlES 

FERNALD OSDF "-2739 
FOR GSE LINING TECHNOLOGY 
(Refentrice: POL Job No. 9#0501) 

June 25,1999 INTERNAL SHEAR TEST RESULT (ASTM 05321) 

TEST CONDITIONS: 

TEST CONFIGURATION 

I 
CONSOLIDATION: I I GCLI 1 

SAMPLE PREPARATION 
1 S p e o r r e n s ~ c u t t O 2 0 ' X 2 ( r  
HYDRATION: 
1 Hydrated fw7 d v  at 3 psi using deadwegkb 

I .  Each set of specimen wa9 conrolideted fa48 hn at 5.20, &*psi. 
2. ~oads wee @pled by pneunetic pressve. 
SHEAR TEST: c p P -  

TEST RESULTS: 
PEAK STRENGTH 

STRENGTH 

SAMPLE ID NORMAL Maiskrn - - STRESS Content 
(psi) (psf) (%I 

W38201 5 720 135.11 
20 2880 88.22 
45 el80 61.72 

COHESION: 

SHEAR PEAK 
STRESS SECANT ANGLE 
(psf) 
595 40 
I397 26 
2340 ?o 

2" DlSPlACEMENT 

SHEAR 2" DISPLACEMENT 
STRESS SECANTANGLE 

(psf) 
545 ro 
1397 28 
1958 17 

549 

OBSERVATIONS: 



c 



." L 
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I A B U  
M A T E W R O  PERTIES 

FERNALO OSDF = - 2 7 3 9  
FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

July 1. 1999 
INTERNAL SHEAR E S T  RESULT(AS1M 05321) 

TEST CONDITIONS: 

TFCT CONFlGLJRAnON 

1 pdrated far? * 163 ml WMnp deadmghts WEC8WD 4 1 
SAMPLE PREPARATION 
1 specimsnsvueocutto24xw 
HYDRATION: 

CONSOLIDATION: I GCL I 
1 Each sa of6pac8nsn wa6 ctnmbkd fa0B hra at 520,845 pi 

2. L a d s  were epplied cy pneumatic pressure. 
SHEAR TEST: 
1 Shear test was ccndufmd at 0.004 idrnin 
2. Sheered et minimum 2 inch horhDntel displecenent. 
3 The test tpebmens were floodecl during tesbng. 

I 
I 

I 

SAMPLE IDENTIFICATION: 
PGL C# 38188. GCL Rdl # 

4. Tests perfamed in maal XEordanavvivl S T M  05321-93 Met- A 
using Brain& KilmM L G l l 2  D i m  Shear machine wrth eRedm area d 12 in x 12 in. 

TEST RESULTS: 
PEAK STRENGTH 

Moisture SHEAR PEAK 
STRESS Content STRESS SECANT ANGLE 

(Psi) (Pf) (%I (Fm 
W38198 5 720 12208 444 32 

20 2660 75.24 1192 22 
65 64aa 60.39 231 1 20 

2" DISPLACEMENT STRENGTH 

SHEAR 2" DISPLACEMENT 
STRESS SECANT ANGLE 
(WT) 
4 4  32 
976 19 
1632 14 

COHESION: 231 3 s  

OBSERVATIONS: 

lU¶lIl 

--- -- I - =Id - 5 e ,  I . . 4 S d  f 





2 7 3 9  
F O R  GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

Juty 1, 1909 
_ _  INTERNAL SHEAR TEST RESULT (ASTIU 05321) * 

TEST CONDITIONS: 

TEST CONFlGURATlON 

1 Hydral~dfor7dap e13 DSl US- deed WaghD RE&)@) * 
e =De& I 

SAMPLE PREPARATION 
1 s p e c i m e n s ~ c u t t o m x 2 Q  
HYDRATION: 

CONSOLIDATION: t I GCL I 1 
1 

SAMPLE IbENiflFlCAflOW: 
PGL C!# 38197. GCL Rdl t 5276 

TEST RESULTS: 

PEAK STRENGTH 2" DISPLACEMENT SffENGtH 

, .SAMPLE ID NORMAL Moisture SHEAR PEAK SHEAR 2" DISPLACEMENT 
STRESS Content STRESS SECANT ANGLE STRESS SECAKT ANGLE 

(mi) (-9 (96) (mt) (mt) 

20 2880 n.42 1358 25 988 19 
448 32 448 32 

45 WJO 57.35 2420 20 1630 14 

Cg 38197 5 720 131.12 

COHESION: 274 333 
J 

OBSERVATlONS : 
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- - 2 7 3 9  
FOR; GSE CINHOG TECHNOLOGY 
(Reference; POL Job No. 990501) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
July 1, 1999 

TEST CONDITIONS: 

TEST CONFIGURATION SAMPLE PREPARATION 
1. spec imens~cut tomx2o '  
HYDRATION: 
1 H y h t c d  fcr 7 d w  81 3 psi using dead neighto 
CONSOLlDATlO N: 
1. Each set of specimen we0 coMddalsdfor48 hra et 5,20,8 45 psi 

1 
I 
I 

I GCL 1 I 
2 LoedoHRlbapprkdbypna4nilbc . prsssure. 
SHEAR TEST: 
1. Skar  k a t  w88 anduded at 0.004 inl min 
2. Sheared at mmmum 2 inch horizontal drpplaeerrpnt. 

3 The taSt S p C h W l 8  floadad duriq rsSting. 
4. Tests were performed ingenefal -with ASTM 05321-93 MelhojA 

SAMPLE IDENTIFICATION: 
PGLW35200, GCLRdl# 5188 

using B m  Kihren LE112 Dreet Sheer mechinewith dfcctk tlreaaf 12inx 12 m 
_ _  

TEST RESULTS: 

PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

SAWWEID NORMAL Moisture SHEAR PEAK SHEAR 2" DISPLACEMENT 
STRESS Content STRESS SECANT ANGLE STRESS SECANT ANGLE 

( P O  (w9 (psf) (mi) 
5 -  720 129.87 
20 2BBo 73.67 
45 6400 60.34 

414 30 414 30 
1311 24 984 19 
23M 20 12% 11 

:e 
Ctf36200 

I I  

I I i I I i . . ..- ..- ...a 

_. 
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TABLE B 

FERNALD OSDF 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

G2 13 

-- 2 7 3 9  

July 1.1999 INTERNAL SHmR TEST RESULT (ASTM 05321) 

_ _  
TEST RESULTS: 

PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

Moisturn SHEAR PEAK SHEAR 2" blSPtAC€MENT 
STRESS SECAUTANGLE 

& ' L E  ID NORMAL 
STRESS Content STRESS SECAWT ANGLE 

(psi) (Psf) (%I tm (PSD 

45 &la3 55.76 2234 19 1101 10 

cx138199 5 720 134.45 428 31 428 31 
20 2000 78.23 1145 22 799 16 

COHESION: 219 ' 395 

c 

i 

i ,e 
f 

OBSERVATIONS: 
Stkchs d speelmene rheered et45 pi normel s m s e   lee Eanplecelyorpprprsdfm wot,m aided theGC~st2' dirplamnm~ . Ftr5 n u m d  bad. less 
than 10% dslikhm URle-. For 20 mi. .bout 50% dsM& mres-. 



* 
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S u h t m  e Concrete Board with Sand Layer 
PEAK STRENGTH I 

Vector Engineering Inc. LARGE SCALE DIRECT -&k%iPoRr SH 

1 

Test Normal Sheer SecaT 
Point Stress Slress Friction 

Psi . psf p s f  Angle 
1. 5.0 720 330 25 

2. 20.0 2000 910 10 

3. 45.0 6480 2290 19 

4 dhesion: 20 psf 

I 'ncfion Angle 19 degrees 

I NORMAL STRESS (psf) 
NOT€ GRAPH NOT TO SCALE 

STRENGTH ENVELOPE 

(at 2.5 M. displocemsnt) 
Test I Normel 1 Shear kccent 
Point Stress Stress Friction 

PSI psf psf Angle 
7. 5.0 720 200 18 

2. 20.0 2880 610 12 

3. 45.0 6480 4260 11  

Adhesion: 70 psf 

Fnction Angle: 10 degrees 

Cceficient of 
Friction: 0 18 

I? NOTE. GRAPH Not TO K A L E  
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Vector Engineering lnc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method D-624343 

a- 2 7 3 9  rM2e L O ~ J  RSS h e  sum C. Val&, CA 0 5 ~ 5  
( U O I  272-2448 FC(SS3) 272-8553 

mMD 843022.37 
e 

<t*tNJsma PRECISION LABORATORIES FERNALD SUPERFUND SITE 
slrmmic I Board Spacers 
HSMIOI 7 I CETCO Bentomat ST LOW 9982020 RolM072 Lw BOV RWI a o m  

SE HDPE TexturedlTertured RolMi 14101743 LsN BEF 1 Clamped 1 
3 Board wth Sand Layer 

vs. SHEAR STRESS 
Test 1 Normat 

;: ;!:I 2880 

6480 

MOISTURE DATA: 

Initial Water Content 
22% 

Inrtia! Dry Density: D N I A p d  

..Final Water Content:(%) 

102.4 94.0 71.1 

I-,. 2. 3. 00 o s  1.0 1.5 2.0 25' 3 0  
HORIZONTAL DISPLACEMENT (inches) 

TANDARD CONDITIONS: SHEAR DISPLACEMENTRRl€: 0.004 lnhnln 
1. 

2. 
2 

The "gap" be- shear boxes was set at 80 mil (2.0 mm) ! 

The test specimens were lboded during tesling unless otherwiss ncted. 
Hlgh Noma1 Stnsses, >SPsi (35 kPa) was applled usmg air pressure. 

4. 
5. 
6. 

Low Normel Stresses, 4 p s i  (35 kPa) wa6 applied using dead wights. 
The tests wera terminalad aRer 3.0"(?5 mm) of displacement unlarr dherwlse noted. 
Tests were performed m general accordance 4 t h  ASTM procedure D-6243 uSlng a Breinerd-Killman LG-112 dlrecl shear machine 
with an cffe,ctie area of l l  x 1 7  (300x300 mm). 

'EST ORIENTATION: NORMAL STRESS 8 
GCL 

HDPE : 

SPECIAL TEST NOTES: 
1 Each speciman of HDPE wa5 cut to 14- x 20" and damped l o  the lower  bo^ 
2. The tuctile portions of the GCL were Mapped around a 12"xlT rasp boerd in the upper box. 
3 The GCL specimens war8 hydrated for 7 Uays a1 3 psi, in contad with the textured HDPE. 
4 Ahw hydration each GCL I HDPE soil specimen wds consofidatad at the epecifd m a l  strese for 48 hrs.. then sheared. 

The woven textile si& of the GCL was tested against the HDPE 
I 

i L Shearing occurmd atttie interface behrreen the textured HDPE and GCL specimens. 

7. Stretchlng or deformation of the GCL or HOPE was not obscrwd. r 

1 

6/8/99 (rev 6/15 krc) RWM 



r-- - 

e 

e 
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- 
STRENOTH ENYELOPE 

(at 2.5 In. dispboewnt) 

Test I Normal I Shear (Secant 

@I 16 

Stress 
psi psf 
5.0 720 

20.0 2880 

45.0 6480 

Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 

Stress Friction 
psf Angie 
230 18 

660 13 

1370 12 

Laboratory Services 
4 ?B Loma RICO sum C. Votr vrny. tl9590.5 

:9301272-2Ue FsrC(Uo1272.6553 

Test Method D-6243-8 
k - 2 7 3 9  

Test I Normal 1 Shear ]Secant 
Poin f Stress Stress Friction 

psi psf psf Angle 
1. 5 0  720 420 30 

3. 45.0 6480 2740 23 

4 dhesion: 100 psf 

Fnctron Angle: 22 degrees 

0.4 
Coefficient of 

1 NOTE. a w n  NOT TO SCALE 

d Layer 

saao 

~ 4 0 0 0  

v)  
fa 
W 
E 3000 
u) 

(z 

- 

dw x 7300 

1000 

0 
0 1000 ZOO0 3000 OW0 5000 6000 7600 0000 

NORMAL STRESS (psf) 

Porn t 1 
Adhesion: 80 psf 

Fnction Angle: 11 degrees ’ 

Coefficient of 
Friction: 0.2 

0 1006 2000 3000 dM0 5000 8000 7000 8ooo 
NORNlAL STRESS (pa0 v f l q  NOTE O R ~ P ~ ~ ~ O T T O S C A L E  - 
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DISPUC€MENT 
vs. SHEAR STRESS 
Test Normal 
Pomt Stress 

p s  psf 
7. 5 0  720 

, .- I 
5000 .. 

! 
4000 ' I I 

8 I 

I 1 

2 
3 
4 

5 
6. 

The "gap" between shear boxes yvas set st 80 mil (2.0 mm) 
The test specimens wefa flooded durlng tesfhg unless othemn'se noted. 
H Q ~  Normal Stresses, *5psl (35 F a )  wa6 applied using air pressure 
Low Normal Streses, eSpd(35 kPa) was eppiied using dead weights. 
The tests were terminated afier 3.4175 mm) of dkplacement unless otherwise noted. 
Tests were per?ormed m general accordance with ASTM procedure 043243 using a Bralns 

2. 

3. 

J-Killman 

200 2880 

45.0 6480 

0-1 12 direct shear machlns 

0 0  0 5  10 1 5  2.0 2 5  3 0  

HORIZONTAL DISPLACEMENT (inches) 2. 3. 1. 
I 1185 897 695 

1 with an effechve area of lr x 12" (300 dOO mm). . - GEOMEMBRANE 

SPECIAL TEST NOTES: 
1. Each spoclmen of HDPE was cut to 14- x 2(r' and clamped to the lower box 
2. The textlle portions of vlcl GCL wem wrapped around a 12x1 2" rasp board in the upper box. 
3. Each GCL specimM WBS hydnted for 7 day6 at 3 psi, in contact with the textured HDPE. 
4. Aher hydration, each GCL I HDPE specimen was consolidated at the specif& normal stress for 48 hrs. then sheared. 

Thewwen textile tide of the GCL was tested against the HOPE 
Shearlng occurred at th6 interbe b e w n  the temred HDPE and GCL specimen. 
Minor stretch'hg of the GCL lab& occurred in point 3. 7. 

O O O ~ $ . O  



a 

a 
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Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Test Method 0-6243-8 

- 2 7 3 9  
c'.bnfHme PRECISION tABORATORlES kcwc'2y FERNALD SUPERFUND SITE -ha: 843022 37 
SUD~WW Board Spacers 

MW f CETCO Bentomat ST Lot#199922020 Roll # 5359 LSN B E 0  Rwp Board 
M-O'Z. I 80 mil GSE HOPE Tcxturednextured Roll # 114101774 L,rN BE1 Clamped 
Su0z-h I Concrete Board with Sand Layer I 

PEAK STRENGTH I 

Test Normal Shear Secant 
Point Stress Stress Friction 

psi psf psf Angle 
f .  5.0 720 430 31 

2. 20.0 2880 1160 22 

3. 45.0 6480 2350 20 

Adhesion: la psf 

Friction Angle: ? 8 degrees 

NORMAL STRESS (ps9 
NOTE owpn NOT TO SCALE 

I STRENGTH ENVELOPE 
(at 2.5 In. dlsplaeomenl) 

Test Nomal Shear Secani 
Point Stress Stress Fricfior 

psr psf p s f  Angle 
f .  5.0 720 250 19 

2. 20.0 2880 720 14 

3. 45.0 6480 1430 12 

Adhesion: 110 psf 

Fnction Anole: 12 degrees 

Coeflicient of 
Fnction: 0.2 

t. NOTs: 6RAPH nolX, SCALE 

am- 
I 
I 

I i l  
1 -  

SoOD - 
i 



a 
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Vector Engineering lnc. 
Laboratory Services 

LARGE SCALE DIRECT SHEAR REPORT 
1 8 3 8  L M ~ J  R~CO m e ,  SUW) c, cne ~de,~. CA mwi - -  

(SJq 272-2448 FY(5J4  2726553 e,, PRECISION LABORATORIES mrrrmu. FERNALP SUPERFUND SITE Wnra 84302237 

MSWW i I CETCO Bentornet ST Lottf199922020 Roll # 5359 LsN BE0 Rasp 6mrd 
;SE HDPE Texturednexlured Roll # 114101774 Lsu BE1 Clampd 
e Board with Sand Layer 

1 

upwtri2 80 mil 
Subsbate. a Concri 

DISPLACEMEm 
vs. SHEAR S7RESS 

2. 20.0 2eeo 

3. 45.0 6480 

MOISTURE DATA: 

(GCLJ 

Initial Water Content 
20.2% 

Initial Dry Density: 
N/A p d  

. inal Water Content(%) 
I .  2. 3. 

108.6 97.3 80.9 

- 

Test Method D-6243-8 -- 2 7 3 9  

0.0 0.5 1 .o 1.s 2.0 2.5 

HORIZONTAL DISPLACEMENT (inches) 

S'IANDARD CONLIITIONS: SHEAR DlsPLACEMENTRILTE: 0.W Mnln 
1 .  

2. 
3. 
4 

5. 
6 

The "gap" between shear boxes was bet at 80 mil (2.0 mm) 
The test speckMns w e  flooded during testing unless oth6rwkr noted. 
High Normal Stresses, *Spa (35 kPa) Was epplied using air pressure. 
Low Noma1 Stresses, GSpsi (35 kPa) was applled usiriy dMd weights. 
The tests were terminated after 3 O"(7'5 mm) of displacement unless dhenvise noted. 

Tests were performed m general accordance with ASTM procedure 0.6243 using a Bninard-K)llman LG-112 direct shear rn&m 
with an effective area of 12" x 1T (300 x300 mm) 

SPECIAL TEST NOTES: I 
1 Each specimen of HDPE was Cut to W' x 20" and clamped to the lower box 
2. The Wle pattons of the GCL ware wnpped around B 12% 2" rasp board In the upper box. 
3. The GCL spmmms were hydrated for 7 days et 3 psi, m contact with the textured HDPE. 
4. ARer hydration each GCL I HDPE soil specimen was cansolldated at the specified normal stress for 48 hrs., then sheared. 

The wwon textile side of the GCL was tested ageinst the HDPE 
ShcarinQ occurred at ttie interface ba~ean  the tLxtwed HDPE and GCL specimam, 
Minor stretching of tha GCL occurred on the normal rtress pints 1 and 2. 

. 

1. 
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Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services 

2438 Lonw Rlm *., SI& C, Onu Vaky, CABSBUS 
(ssol272-2ud k+O 272.8553 

Test Method D-6243-5 
- - 2 7 3 9  

c ~ ~ ~ e m e  PRECISION LABORATORIES -' FERNALD SUPERFUND SITE 943022.37 
€su~mm)b Roard Spacers 

M W ~  7 CETCO Bentomat ST Lot # 199922020 Roll # 5335 LsN BED Rasp Board 

wrmm e Concrete Board with 

I 

Clamped - __..... _-_ lSN BEJ ..-. - .--.-.-.,. .L.-.YI-.a i?oll# '114101783 

PEAK STRENOTH 

Test Normal Shear 
Stress Stress 

5.0 720 450 

- ._.__. Sand Layer 
1 

2. 20.0 2880 1280 

3. 45.0 6480 2980 

Adhesian: 70 psf 

Friction Angle: 24 degrees 

i -  

24 

25 
- 

N O E :  GUAPH NOT TO SCALE 

STRENCTH EWELOPE 

Poinl Stress Stress 
psi psf psf 

1. 5.0 720 250 

Friction 
An& 

19 

Poinl Stress Stress Friction 
psi psf psf An& 

1. 5.0 720 250 19 

2. 20.0 2880 700 14 

3. 45.0 64480 1640 14 

Adhesion: 40 psf 

~ r i d i o n h d s :  14 degrees 

Coeficient of 
Fnction: 0.24 

p WE. GRAPH NOTTO SCALE 

em 1000 2ooo s(Kn 4000 5000 6ooo . 7Mc 
NORMAL STRESS (psn I 

1 

0 3mo 4OoO 5oa 
NORMAL STRESS (Dsn 
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I ,  
I 

Tesf Normal 

7. 5 0  720 

MOISTURE DATA: - .. 
I 

Infiat Water Content 

- 

. .  
! 

-mal Water Content (%) 
2 0  2.5 30 3 o s  10 1 5  00 

1 .  2. 

Vector Engineering inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method D-6243-8 

lNS8 LOM h Lhvc, Suik C, Gars We, CA 05OsS 

- 0 2 7 3 9  L9W 272-21.8 FW(U0) 2724553 

-&. 943022.37 
i. 

uI.ni*me PRECISION LABORATORIES 
S U - S ~ U ~  6--1 Board Spacers 

M.I-X.IZ. 

2ubrb;rh Q Concrete Board wth Sand Layer 

I vs. SHEAR STRESS I 

FERNALD SUPERFUND SITE 

Reap Eosrd Y ~ w ~ ~ ~  I CETCO Bentomat ST Lot # I99922020 Roll # 5335 L W  BED 
BEJ Clamped 80 mil GSE HDPE Textured [Textured Roll # 1 I4101783 

I 
5000 DISPLACEMENT 

I I I I 

2. 
3. 
4. 

5. 
6. 

The test spechens were flooded during tastlng unless otherwise noted. 
High Nonal Stresses, ~ 5 p s i  (35 kPa) was applied uslng air pressure. 
Low N o m 1  Stresses, <Spsi (3 kPa) Wa6 applled using dead weights. 
The tests were terminated alter 3.0“(75 mm) of displacement unless otherwise noted. 
Tests were performed in eeneral accordance with ASTM procedure 08243 udng a Bminard-Killman LG-112 direct shear mchb 

1. Each swimem of HDPE war cut to 14” x ZCY and damped to the bwer box. 
2. The tektile portlons of the GCL were wmpped around 8 123l2” rasp board in the upper box. 
3. The GCL specimens were hydrated for 7 days at 3 psi. in contact wtth the textured HDPE. 

The wouen textile side of the GCL was tested ogainst tha HDPE. 
Shearing occurred at the inteiface between tha tedurad HDPE and GCL specimens. 
Mnor stretching of the GCL occurred on points 2 and 3. 000214 . 





Vector Engineering h c .  LARGE SCALE DIRECT SHEAR REPORT 

~ a k l e l  f 

.44.@1.’2 

6--I CETCO Bentomat ST Lot # 199922020 Roll # 5291 
a BO mil GSE HDPE Textured /Textured Roll # 114101794 

LSN BEC Rasp Board 
lSN BEK Clamped 1 

Test Method 0-6243-8 ’ 

--,2 7 3 9 

I 
lest I Normal I Shear 

Friction 5ooo 

An le 
29 

Fnction Angle: 

Coefficient of 

I- 

23 degrees 

0.43 ’ i 
I I : 000 moo jooc 4360 SoOD Mm] 7300 eo00 

I NORMAL STRESS (psfj 
NOTE G R 4 W  NOT TO SCALE 

6Gmp STRENGTH E M L O P E  

(at 2.5 in. dirpbccment) i i  Normal /Shear (Secant 

NORMAL STRESS (psfj 

6Gmp STRENGTH E M L O P E  

(at 2.5 in. dirpbccment) i i  Normal /Shear (Secant 
Friction 
Angle 

18 

14 

3. 45.0 6480 1550 13 

Adhesion: 60 psf 

Friction Angle: 13 degrees 

Coefficient of 
Griction: 0.23 

NOTE GRAPH NOT TO SCALE I 
1000 2000 3ooc dC0D Moo 6020 lmo (IOM 0 

NORMAL STRESS (psf) 
I 

f: The Frklbn Angle and Adhesion lor C o h e s m  

L\ LIboiccl\ R u j ~ s  \ 943022 37 \ 121C RWM 

(300215 
I. Fu~ther 

I G  





Vector Engineering Inc. 
Laboratory Setvices 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method D-6243-8 7 - 2 7 3 9  1 2 4 8  Lema R m  0.ua Swla C, G W t  WW. W 95945 

l5Nn 272-244 FU[$301 m&S3 L 

PRECISION LABORATORIES FtsalNorna FERNALD SUPERFUND SITE -& 943022.37 
svhrr(nle Board Spacers 
Matmo/ 9 CETCO Bentomat ST Lot # 199922020 Roll # 5291 BEC Rasp Board 
M O I W ~ / ~  e 80 mil GSE HDPE Textured /Textured Roll # 114101794 LsN BEK Clamped 
S ~ W ~ I P  c> Concrete Board wth Sand Laver 

I 

5ooo? DISPLACEMENT 

Normal 
Stress 

rm 

. -... .- 
Initial Weter Content. 

20.6% l o w .  

lnltial Dry Denetty: 

HORIZONTAL DISPLACEMENT (inches) 1 .  L. J. 

1 1 1  1 6 2 4  73.0 

STANDARD CONDITIONS: SHEAR DfSPtACEMENT RAE: 0.001 M l n  
1 

2. 
3 
4. 

5. 
6. 

The "gap" b e b n  shear boxes was 6el a180 mil (2.0 rnrn) 
 he test specimens were flooded during testing unless atherwise noted. 
High Normal Stresses, 25psi (35 kPa) was applied utlng alr pressure. 
Low Normdl Strcares, *psi (35 kPa) was applied using dead welghts. 
The tests were terminated after 3.0"(?5 mm) of displacement unless othawka noted. 
T&s mere perfomcd in genenl accordance wlth ASTM procedure D-6243 udrig a Bnlnard-Killman LG-112 direct shear madrlne 
with an off ectfw area of 1 I' X 12" (300 a 0  rnm). 

1. 
2. 
3. 

The GCL was wnpped around a 1 Z x l T  rasp board in the upper box. 
Each spcclmen d HDPE was cut to 1 4  x 20" and clampd to the lower box. 
Tho HDPE was bolted to the kmr sbear box with "chsnn8l damps". 
The GCL spccimcne were hydrated for 7 days at 3 psi, in contact wlth the textured HDPE. 
Aner hydration each GCL I HDPE soil specimen was consolldeled a1 Ihu specified normal stress !or 48 hn.. then sheared. 
The woven textib side df the GCL wa6 tested against the HDPE. 
Shaaring occurred at the Interlace between the textured HDPE and GCL specimens. . 



e 



~ Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Test Method D-6243-8 = - 2 7 3 9  

c m f ~ a m e  PRECISION LABORATORIES FERNALD SUPERFUND SITE -hp 943022.37 
supff~srte e EoardSpacers 

u ~ k l  f. I CETCO Bentomat ST; Lot # 19992020 Roll # 5247 Lshl BE8 8 RsspBoard 
~abp?0/2 a GSE 80 mil HDPE Texturednextured: Roll # 114101806 L5N- BEL Clamped 11 
-SDUO(O Concrete Board nnth Sand Layer 

PEAKSTRENGTH 
I I 

Test Normal Shear Secant 
Point Srress Stress Friction 

psi psf psf Angle 
f. 5.0 720 360 27 

2. 20.0 2880 1200 23 

3. 45.0 6480 2300 20 

Adhesion: 140 psf 

Friction Angle: la degrees 

0.35 Coefficient of 

I NORMAL STRESS (DsT) 
,JOT€ GRAPU NOT TO SCALE 

Page 1 of 2 06/21/99 NCL 
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Test 
Point 

f .  

2. 

3. 

Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method D-6243-8 

12011 L w  R e  h e  I Suik C. Onsc Valky EA S#4S 

- 2 7 3 9  (53) Zn-ZUS FWIFWI 2724553 

Rldhb 943022.37 " thenrhma. PRECISION LABORATORIES hdMem* ,FERNALD SUPERFUND SITE 
* 
' S ~ P - J C ~ ~  6--I Board Spacers 

LsN BEB . RlurpBoard 
LS* BEL Clamped 

1 M a b a l l  

kblmd2 e GSE 80 mil HDPE Textured/Textured; Roll # 114101806 
e Board with Sand Layer 

< CETCO Rentomat ST; Lot %# 19992020 Roll 8 5247 

Normai 
Stress 

ps i  p s  I 
5.0 720 

20.0 2880 

45.0 8460 

1' 

SPECIAL TEST NOTES: 
1. Each sQecirnen of HDPE was cut to 14" x m and clamped 10 the lower box. 
2. The GCL wa6 wrapped around a 1TxlT rasp board in the upper box. 
3 Each GCL spaman was hydrated for 7 days at 3 p6l. In contact wlth the texbuad HDPE. 
4 After hydration each GCL I HDPE specimen was cwdidatrd at the specified consorrdh stress for 48 hrs. then sheared. . 

(SCL) 

lnitiel Water Content 
20.8% 

Final Water content(%) 
2. 3. T 131.6 1. 96.3 78.9 

1.5 2.0 2.5 30 0.0 0.5 1.0 
HORIZONTAL DISPLACEMENT (inches) 

_ _  . . _. - ._. ._ - 
1 

2 
3. 
4 

5 
6 

The 'gap" hetween shear boxes wa6 et at 80 mllg.0 mrn) 
The test spddmrns were flooded chulng IesUng d e w  othetwise noted. 
High Normal Stresses, **si (Js kPa) was applied using air pressure. 
Low Normal Stresses, CSpsi (35 kPa) was applied utiw dead weights. 
The tests were terminated alter 3.0775 mm) of displacement unless o t h d s e  noted. 
Tests were performed m g m d  Bccoldant(l With ASTM procedure 06243 usin0 a Brainard-Killman LG-112 dlrect shear m&ne 
wlth an effectk area of 1 T x IT (300 x3W mm) 

[TEST ORIENTATION: 1 NORMAL STRE86 11 

I- OW71 /PP NCL 
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I I 

Vector Engineering lnc. LARGE SCALE DIRECT SHEAR REPORT 

Normal 
-stress 

psi psf 
5.0 720 

20.0 2880 

45.0 6480 

Laboratory Services 
X S I  LOM Rics Dire . Sui)s c. &arr valrsy. CA 959s 

0 272-2440 F~(530) 2724555 

Shear 
Slress 

psf 
230 

670 

1350 

Test Method 0-6243-B , 

- 2 7 3 9  

Test Normal Shear Secent 
Point Stress Stress friction 

Psi psf psf Angle 
1. 5.0 720 400 29 

2. 20.0 2800 1020 20 

3. 45.0 6460 2100 18 

Adhesion: I s 0  psf 

Friction Angle: 17 daafms 

I NClZ GRAPH NOT TO SCALE 1 
0 lo00 Kxlo 3m 4oMJ 5m dcoo 7000 8ooo 

NORMAL STRESS (psf) 

STRENOW ENMLOPE I 

- 
Tesf 
Poinf 

1. 

2. 

3. 

- 

- 

I -  

%ctioo Angle: 1 1 degrees 

Coefficient of 
Sfidion: 

D NOTE GRAPH NOTTO SCALE 

-- 
0.19 

0 

0 1wO 2Mo 3m 4000 5m smo 7000 m 
NORMAL STRESS @s9 rmot-LJ9 n 

INOTE: The Frlction Anple and Adhssion lor Cohesion) rebU116 Wen here are based on a mathemeticelhr determned bast fi line Furthar 1 





~~ ~~ ~ ~ ~~ 
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SPECIAL rEsr NOTES: 
1. 
2. 
3 
4 

Each rpoeimen of HDPE W6 cut to 14" x 20" and clamped to the krwer box 

The textk portions of the GCL were meppcd Emund a 1 Txl2" rasp board in thr upper boy 
The GCL specimens were hydrated for 7 days at 3 psi, in contact with the textured HDPE. 
Alter hydwtion each GCL I HDPE specimen was consorubtad a! the specified normal s m 6  lor 48 hrs.. then shearect. 

Vector Engineering Inc. 
Laboratory Services 

7 Minor stretching of the GCL oecuned at points 2 and 3 

(3Q0220 
h ' q r C n 0  UWU& flMIUUAI.PIUY)UIIM UlLI 
Vu -1 WUW m m b  &I@J Npmm I c d h c r r o n . . n d ~ ~ . g r m l o m d ~ ~ n d h d d h . m J p u V 0 m b D m ~ l d ( W l t J T W b ~ ~ ~ I A O ~ L M Q d Y m n  

U M I  * m a  lo *nxdho L h y . d V m c ( P .  E- kc. hwn W m n d  I U O u l r p v D U  lbdrnru UUnOovldw d hl8 d.k b 

Stress 

MOISTURE DATA: 1 
IGCU 

Initial Water Content. 
20.1 96 

Initial Dry Density: 
NIA pcf & 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method 0-6243-8 

ABORATGRIES A.qic))bmw FERNALD SUPERFUND SITE GT2J3827 , 
pacem 
Bentomat ST Lot # 199922020 Roll # 5203 
mil HDPE fexturedflextured: Roll # 114101818 LSN. BEM ClemDed 

BEA Rasp Board 

? Board with Sand Layer 

0.0 0.5 1 0  1.5 20 2.5 3.0 
HORIZONTAL DISPLACEMENT (inches) 

STANDARD CONDITIONS: SHEAR DISPLACEMENT~TE: 0.004 lNmin 
1. 

2. 
3. 
4. 

5. 
6. 

The "gap" b e k e n  shear boxes vas set a180 mil (2.0 mm) 
The tesl speclmens were lkoded during testing unless otherwise noted. 
High Normal Shesses. .5psi (35 kP8) was applied using sir pressure. 
Low Normal S t m e s .  4 p S i  (35 kPa) was applied using dead weighlr. 
The tests were temlhated ahef 3.0"'(75 mm) of displacement unless dherwioe noled. 
Tests were performed In general accordance whh A S m  pmcedwe 0-6243 using a Brainsrd-Killmsn L G I  12 diract shear m&no 
with aneffectivearea of 12" x 12" (300x300 mm). 

I TEST ORIENTATION: 4 NORMAL STRESS 4 
GCL 

HDPE 
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Test 
Point 

1, 

2. 

3. 

Vector Engineering inc. LARGE SCALE DIRECT SHEAR REPORT 

Normal Shser Secant 
Stress Stress Friction 

psi psf p s f  Angle 
5.0 720 400 29 

200 2880 1140 22 

45.0 6460 2420 20 

Laboratory Services 
2438 Lorna Rica RN., Swb C, G n s s  V d b y .  C4 P5W 

S3Ol2?2-2448 F P ~ ( S M  272.8553 

Test Method 0-6243-8 5 - 2 7 3 9  L 

C ~ M ~ A I S -  PRECISION LABORATORIES FERNALD SUPERFUND SITE -h. 943022.37 
S u ~ m k h  c--l Board Spacers 
MI- f 

Clameed 
subrmtr a Concrete Board with S; 

PEAK STRENGTH 

BDX Resp Bosrd L--1 CETCO Brntomat ST Lot # 19992020 Roll $5159 

I 

friction Ang/e: 19 degrees 

I NOE GRAPH NOT TO SCALE 

0 IO00 2000 Moo 4ooo xm axx, 70#, Emu 

NORMAL STRESS ( p t l )  * 

, I I i 

Point I Test 

(at 2.5 In. dltohcarnmt~ 
Normal Shear Secant 
Stress Stmss Fnclion 

psi psf psf Angk 
5.0 720 250 19 

20.0 2880 730 14 

45.0 1 6480 I 1500 I 13 I 
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S U P - ~ ~ O  6--1 Board Spacers 
MW-I 1. CETCO Bentomat ST Lot # 19992020 Roll # 5159 LsM BDX Rasp Board 

M ~ W ~ . I Z  e 80 mil GSE HDPE Textured/Textured Roll # 114101734 lSrV BEE Clamped 
SrjbrmfS e Concrete Board with Sand Layer 

I 

1 

DISPLACEMENT 
vs. SHEAR STRESS 

Normal 
Stress 

2. 

3. 

20.0 2800 

45.0 6480 

L 
MOISTURE DATA: 

TEST ORIEWA TiON: (I NORMAL STRESS 8 

GCL)  

Inma\ Water Content 
12.9% 

Initial Dry Oensity: 
NIA' pcf 

'inal Water Content(%) 

137.3 126.7 77.5 

W 
K c 
v )  

0 0  0 5  1 .O 1.5 2.0 2.3 30 
HORIZONTAL DISPLACEMENT (inches) 

SPEC/AL TEST MOTES: 
1. Each spedrm of HDPE was cut to 14" x 20" and clamped to tha lowar box. 
2. The t d k  *dons of the GCL were wrspped arouhd a lrSt12" rasp board In the upper bor. 
3 The GCL opoeirn.ns wlre hydratad for 7 days at 3 psi, in tantact with the W r e d  HDPE. 
4. After hydration each GCL I HDPE specimen was canhdidated at the speclfd normal &e66 for 48 hn., then sheared. 

Tha wovein fcD(tjle side of the GCL was tested against the HDPE. 
Shfarlng occurred at the Interface behen the textured HDPE and GCL specimens. 
Minor stretching af the GCL specimens at point #2 and #3 was observed 

. 
' 7 
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July 1, 1999 

Mr. Eric Reed 
GSE LINING TECHNOLOGY, INC. 
19 7011 Gundle Road 
Houston. Texas 77073 

Dear Mr. Reed. RE. Fernald Sumfund Site 

Thank you for consulting Preasion Geosynthetic Laboratcries for your matenal 
testing needs. 

Enclosed is the laboratory report for the testing of seventeen (17) Bentomat ST GCL and 
nine (9) 80 mil textured HOPE samples received May 28 and June 1. 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually L. 
tested. The testing herein IS based upon accepted industry practice as well as the test 
method listed Precision Gmsynthetic Laboratories neilher accepts -esoonsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this repon, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test($) represented in this 
raport, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess.of the aforementioned limit. 

The test data and all associated project information shall he held in confidence. and 
disclosed to other Fames only wrth the authorization of Client or Precision Gaosynthetic 
Laboraiories 

If you have any questions or if we Maybe of further service. please do not hesitate to call 
at 800-5224599. 

Sincerely, 

PRECISION GEOSYNTHRIC LABORATORIES 

L e Enclosure: {Job No. 990501) 

1742 West Katella Ave., Suite #s, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 
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July 1 ,  1999 

VERIFICATION OF MATERIAL PROPERTIES 
Geosynmetic Samples 

FERNALB SUPERFUND SITE 

FOR: GSE LINING TECHNOLOGY, INC. 
(Reference: PGL Job No. 990501) 

MATERIAL DESCRIPTION: 17- eentornat ST GCL and 
9- 80 mil textured HOPE g e o m e n b r m e  

No. of MATERIALS: (26) 

MANUFACTURER: CETCO I Lovell, WY, GSE,  Houston. TX 

DATE RECEIVE?: May 28 and June 1, 1999 SHIPPER: Federal 3xpress. 

SAMPLE IDENTIFICATIONS: 

SAMPLE 10 PRECISION CONTROL NUMBER 

Bentomat ST GCL Samo7es Racerved Ey Precision Gecsynthefic Laboratories: 
Roll #SO12 Lot W199922020 C $38093 
Roll t5056 Lot $1 99922020 C #38094 
Roll #Si  00 Lot $1 99922020 C $36095 
Roll *5232-Lot t: 99922020 C 3 8 1  96 4 Roll #5276 l o t  $199922020 C #38197 
Roll #5320'Lot $1 99922020 C $381 98 
Roll #5144 -Lot $1 99922020 C $381 99 
Roll a51 88 Lot #199922020 C $36200 
Roll #5358 Lot XI 99922020 c $58201 

Roll #50721Lot B 18S922fl~l 
Roll #SI 15 Lot It1 59922020 
Roll t5359  tot $1 99922020 
Roll #5335 Cot 35199822020 
Roll %291 Lot 35199922020 
Roll #5247 Lot #199922020 
Roll #5203 Lot $1 99922020 
Roll #5159 Lot 35199922020 

Roll $1 14l01743 
Roll dl 14101753 
Roll $1 141 01 774 
Roll #114101783 
R0II#ll4101794 
Roll #114101806 
Roll X114101807 
Roll t114102816 

Sentornat ST GCL Samples Received By Vector Engrn. _ring. lnc . 

ac mil Tsrrured HDPE Geomembme Samples Received 8y  Vector Engineering, Inc. 
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Precisian Geosynthettc Laboratories 

Page 2 
FOR; GSE LINING TECHNOLOGY, INC. 
Reference: PGL Job No. 990501 
Da:e. July 1,1999 

TEST REQUIRED: 

OESC RIPTlO N TEST METHOD 

Internal Shear 
Interface Shear 

ASTM 05321 
ASTM D5321 

TEST CONDITIONS; The samples were conditioned for a minimum , m e  hcur IT! ihe laboratory at 
22 2 2°C (71 6 2 3 E F) and at 60 2 IC% relative humidity orior to :est 

TEST RESULTS: 

The test results are summanzed in Tables 1 through 9. The units in which the data are reported are 
included on the tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 

a00227 
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FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

- 2 7 3 9  

. .... 
. . .. .. . - ... 

June 8,1999 
INTERNAL SHEAR TEST RESULT (ASTM D6243) 

~ 

TEST CONDITIONS: 

SAMPLE PREPARATION 
1. S D & m f i  rn cut to 2 r  x 2 4  

TEST CONFIGURATION 

HYDRATION: 
1. ydrared for 7 days at 3 pri using dead wghts 
CONSOLIDATION: 

1 
I GCL BENTOMAT I 

1 Each s d  of spgimcn w ceursdidsded for48 h n  rd 5,m. 8 45 p i .  

2. W s  v~ce applied by p n W  prrasm. 
SHEAR TEST: 
1 Sh8J.r ! S t  ws5 cau)ucm Bt 0.m w mn 
2 Shesea at minimum 2 inch horn- dad- PGiCr38093. GCLRdlt 5012 
3. The b s t  s w c l m s  were flocded dunng tmng. 
4 T a b  were pert- in 

I 

SAM P LE ID ENTl FlCATlO N: 

BCtQdance wrvl ASTM D5321-93 mal A 
using Emnard- Kilnam LG-112 D i d  S h w  machine VAth eFf- area d 12 in x 12 in. 

~ TEST RESULTS: 

P U K  STRENGTH 2" DISPLACEMENT 
. .  





p": 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

- 2 7 3 9  

INTERNAL SHEAR TEST RESULT (ASTM D532f) 
June 10,1999 

TEST RESULTS: 
PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

Moisture SHEAR PEAK SHEAR 2" DISPLACEMENT 

(%I ( P O  
STRESS Content STRESS SECANT ANGLE STRESS SECANT ANGLE 

-UI3809rl 5 720 161 02 4 4 1  31 4 1  

20 2880 109.21 1153 P 1 ffi9 20 
45 64m 75.22 2109 10 13oe 11 

COHESION: 357 462 

OBSERVATIONS: 
Stitimer af spmrresm sheered sd 4!i psi ncmd strases cunpletelysarandej frrmwmm rick at 2 daplacurmt Far5 puwrmal W. less than 

i .  - d e  - *--I----- 

I - . . .  , .  I . . , , .  

Lt... .a - 1 . 4  1 .'. 1.0 :. '. 
hcslorcrnrn: (in1 





- - 2 7 3 9  FERNALD OSDF 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
June 13. 1999 

- 

TEST CONDITIONS : 

TEST CONFIGURAllON 

=Pa- 1 

I 
1 ppsp- + 

I GCLl 
IECORD 4 --$? 1 

SAMPLE PREPARATION 
1 S p e c l ~ ~ w t t O 2 c " X 2 ( r  
HYDRATION: 
I Hddraredfir 7- a 3mi wing ~ r u a g h t s -  
CONSOLIDATION: 
9 Each se! dspeum?nw;p tansolldatd fa4 he at 5,20,& 45 psi. 
2 Lcads w m  epplied by Dneumac Dnseure. 
SHWR TEST: 
1 SheartestuasGandudedatO.C04in/rnn SAMPLE IDENTIFICATION* 
2. Sheered 81 mtnlmum 2 inch hmzmw dmpi.acmenl 
3 The + a t  s p e c m  ulge flomed dunng lesbng 
4 Tests v.we verfcmd in general M a n -  umh ASTM 05321-83 hrbtw A 

1 

P G L  Cr 38085 GCL Rdl 3 5100 

using Bratnard K i G  LG112 D i m  Shear machine wmh effeetim am d 12 m x 12 in 

TEST RESULTS: 
P W K  STRENGTH 2" DISPLACEMENT 

STRENGTH 

Moisture SHEAR PEAK SHEAR 2" DISPLACEMENT 
STRESS Content STRESS SECANT ANGLE STRESS SECANTANGLE 

(pol) (Pf) (46) (Pi) (psf) 
(3r 38095 5 720 132.20 426 31 426 31 

20 2080 98.34 96a 19 779 15 
45 w 59 11 zz21 19 1092 10 

WPLE ID 

COHESION: 357 462 

OBSERVATIONS: 





TABLE 4. 

FERNALD OSDF 
MATER~ALERTI ES 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 990501) 

INTERNAL SHEAR TEST RESULT (ASTM D5321) 
June 25, 1999 

TEST CONDITIONS: 

TEST CONFlGURATlON 

SSPBoerd I 
SAMPLE PREPARATION 
1. s p e c ~ ~ c u t b 2 D - x 2 0 '  
HYDRATION: 
1 W g w  tor 7- a3 081 usug deed weight3 

CONSOLIDATION: 1 GCL I 
1 .  Each set 19 rpeclmenwca eonsolidasdfa46 hm a 5.20, a45 psi. 
2 L3ebs wen3 molted by pneumatic plarun .  
SHEAR TEST: 
1 Shear tesr  was andudad  a O.Oo0 IN mm 

2 Sheered a minimum 2 inth hcnzmtal displacement. 
3 The mi swzrnerar were flco~m dunng testing 
4 T s t s  wuro Pertomel in general efuxdance A h  ASTM 05321-93 Methad A 

I 
I 

1 

SAMPLE IDENTIFICATION: 
PGL Cr m. GCL Rdl # 5212 

using Brain& mman LG-112 Direct Shear w h i n e  wth  &Fedbe a m  d 12 in x 12 in. 

TEST RESULTS: 

STRENGTH 
PEAK STRENGTH 2" DlSPlACEMENT 

Moisture SHEAR PEAK SHEAR 2" DISPLACEMENT 
STRESS Contmt STRESS SECANT ANGLE STRESS SECANT ANGLE 

(mo c;.", fw (m (Psf) I%) (pot, 

20 2000 91.34 1204 23 1174 P 
c5 64ao 5s 11 1996 17 13% 12 

w 38196 5 no 12220 560 37 5 4  

COHESION: 409 567 



a 
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TABLE 6. 

FERNALD OSDF 
MATERIALPERTIES 

i 

FOR GSE LINING TECHNOLOGY 
(Reference: PGL Job No. SSOSOi) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
June 25,1999 

TEST CONDITIONS: 

SAMPLE PREPARATION TEST CONFiGURATlON 
1 S p e o m ~ c U t t o 2 0 ' x Z ( T  
HYDRATION: 1 
7 .  Hydrated fw7doyr at 3-i using deedwecghts 
CONSOLIDATION: 
1 Each set of specimen we9 consol&ted fcr 48 hn et 5.20 ,  B 45 osi 
2 Lcajs w84 alpled by pnewnebc pressure. 
SHEAR TEST 

t 

1. Sheer test w85 conduded ta 0 .04 in l  min 
2 Sheared at mnimm 2 inch honxntal dmpbrmant. 
3 The test speum wwe RaDdad dunng tasbng 

4 Tests UHO paccnnsl In gemera1 BCcQdmce wth ASTM D5321-93 Method A 

SAMPLE IDENTIFICATION: 
P G L  Cr 38201. GCL Rdl t 6358 

uslng Bmnard- ffilman LG.112 D~red Shear m&!me -5 &UZJ* am d 12 in x 12 in. 

TEST RESULTS: 

STRENGTH 
PEAK STRENGTH 

@AMPLE ID NORMAL Moisture SHEAR PEAK 
STRESS Content STRESS SECANT ANGLE 

(Psi) (psf) (96) ( F 4  
c 1 3 8 M 1  5 720 135.11 595 40 

20 2880 BB.22 1397 26 
45 6480 61.72 230 20 

2" DISPLACEMENT 

SHEAR 2" DISPLACEMENT 
STRESS SECANT ANGLE 
(Pf, 
5% a 
1397 28 
1958 17 

COHESION: 4 4  549 

OBSERVATIONS: 





TABLE_G 
MATEWAI PRO PERTIES 

FERNALD OSDF 

-- 2 7 3 9  

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Jab No. 990501) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
July 1. 1999 

TEST CONDITIONS: 

TEST CONFlGURAnON 

HY DRATLO N: 4 ~ a s o 0 c % c !  I i 

SAMPLE PREPARATION 
1 spec;mer*r~cutt020.x20. 

I 
1 Hydrated fcr 7- t 3 p s i  using dead W g h  
CONSOUDATION: I G C L ~  
1 Each set of 6pxmm UnschdatCdfudB hrs a 5.20,&45 psi 

SHEAR TEST: 
1 S h w  t- %S a d u c r e d  a 0.604 t l  rnin 
2. Sheered et mr~mum 2 inch honzmtal disptscenent. 
3 The !si s c e c m  wen? floaled dunng tclbng. 
4 Tests vere  le~cmad in general aeccrdance wrvl ASTM 05321-93 mhod A 

using Branard Kilman L G l l 2  D i m  Shear rnac!!ine WrVI effednre area d 12 in x 12 in 

L I 

1 
2. Loeds aoplled by pneumetrc preseure. I 

1 

SAMPLE IDENTlFICA7'lON: 
PGL C& 3196, GCL Roll # 

TEST RESULTS: 

Moisture 
STRESS Content 

(PSI) (psf) (w' t 
-38198 5 720 12208 

20 2880 75.24 
45 648a 60.39 

COHESION: 

PEAK STRENGTH 

SHEAR PEAK 
STRESS SECANT ANGLE 
( F d  
6d.d 32 
1192 a 
231 1 20 

2" DISPLACEMENT STRENGTH 

SHEAR 2" DISPLACEMENT 
STRESS SECANT ANGLE 
(Wf) 
444 32 
976 19 
1632 14 

333 



e 
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TABLE 7 
M A T E R I ~ P E R T I E S  

FERNALD OSDF 

FOR: GSE LlNlNG TECHNOLOGY 
(Reference: PGL Job No. 99050i) 

=-2739 L 

Juty 1,1999 
-. 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 

TEST CONDITIONS: 

TEST CONFIGURATION REC@RD aaBoarrl I 

SAMPLE PREPARATlON 
1 s p e c r m e n s ~ c u t t a 2 u - x 2 r  
H Y DRAT10 N : 
' H f l W  for 7 day8 et 3 tz3iyng deed wbgm 

CONSOLIDATION: IGCLl 
a Each sa oi 

SHEAR TEST: 
1 Shear mt w s  caduded 111 0.004 inl rnin 

3. The test spectmae were floadal dunng tcmng. 
4 Tests rslera perfomred in general accordante wrth ASTM 05321-93 Memd A 

I 
I I 

a crnsddated fcr48 hn ad 5,20, & 45 pi 

2. Loads Wphed by PneWndC - S U E .  t -p" P- 

SAMPLE IbENTlFICAllON: 
2. Shsarsd at mmimum 2 * k h  haiungl dizpbmed.. PGLU38197, GWRdlP976 * 

using B~nard-KamanLG112DiredShearmachinewth~arard12inx12in .  

TEST RESULTS: 

PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

Moisture SHEAR PEAK SHEAR 2" USPLACEMENT 
STRESS Content STRESS SECANT ANGLE STRESS SECANT ANGLE 

(phi) (psf) (96) (mf) (mf) 
WPLE I D  

38197 5 720 131 12 448 32 448 32 
20 2884 n.42 1356 25 968 19 
65 WQ n.35 2420 20 1630 14 

COHCSION: 274 333 
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FOR; GSE LlNiWG TECHNOLOGY 
(Reference: PGL Job No. 99WOl) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 

2 7 3 9  

July I .  1999 

~ _ _  

TEST CONDITIONS: 

SAMPLE PREPARATION TEST CONFIGURATlON 
1. Specimens were wt to 20'x 20' 
HYDRATI 0 N : 
1 Hydratad fm 7 days e! 3 psi urlng dead wights 
CO NSO LlDATlO N: 
1 Eec3 set of spec~mn w m  uxredldsesd for 48 hn Bt 5.20.8 45 psi 

2 Loads w e 8  applied by pnarmadc prassum 
S H E A R  TEST: 
1 Sheer test w89 COnJucted a~ 0 . 0 4  in/ rmn 
2. Sheared at minimum 2 inch harlrantal displacerrpn 
3  he test s p l ~ l n a s  warm f l o ~ d a j  during k i n g .  
4. Tats wre performed in general 

b p 8 a e r d  1 I 
I 
I-- P- 

I GCL 1 I 

SAMPLE IDENTIFICATION: 
PGL CY ?82M3, GCl Rdl # 5168 

wth ASTM 05321-93 MerhoJ A 
wing Bmnwck Kih.ran LG-112 Dirge Sheer &me wrth eff- m a  af 12 in x 12 in 

TEST RESULTS: 

PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

Moisturn SHEAR PEAK SHEAR 2" DISPIACWENT 
STRESS Content STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Pi) (Pf) (%I (PO @sf) 
(3 3820 S 720 129.87 414 J6 414 30 

20 2880 73.67 1311 24 984 19 
4s 6480 60.34 2304 20 1295 11 

:@-ID 

COHESION: 258 407 
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FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. QeOSol) 

m t  

. .  .. 
July 1, 1999 

INTERNAL SHEAR TEST RESULT (AS7M 05321) 

TEST CONDITIONS: 

TEST CONFlOURATlON WENm SAMPLE PREPARATION 
1. speclmenscrrereuAto2ffx2cr 
HYDRATION: 
1 Hydmal fcr 7 cbys at 3 p51 usmg dsed w t g h  
CONSOLIDATION: 
1 Eacn set d sDdclrrun - cmsc%sia for 08 hrs at 5.20.8 05 PSI 
2. Loajs w e  epplled by p n e u m c  pressurn 
SHEAR TEST: 
1 Shear test WBS cnduded at 0.OOa in/ min 
2. Shssrsd et minimum 2 inch knuncel di6Dkment 
3 The rest soearnerre vee floodd during W n g .  
4. Tern ulere perfcrmed in genersl ac~o~oance wth ASTM 05321-63 MetnM A 

I 
t I GCL I 
I 

I 

SAMPLE IDENTIFICATION: 
PGL C% 38?99. QCL Rdl t 51U 

u s i n g B w n e r 6 ~ L G 1 1 2 D i r e d S h e y ~ n e w i U l ~ a r s a d 1 2 i n r 1 2 1 n .  

TEST RESULTS: 

PEAK STRENGTH 2" DISPLACEMEKT STRENGTH 

.EID NORMAL Moisturn SHEAR PEAK SHEAR 2" DISPLACEMENT 
STRESS Contant STRESS SECANT ANGLE STRESS SECANT ANGLE 

(21s i) (PSQ (%I Wf) ( P O  
cr 38199 5 7M 134.45 428 31 42a 31 

20 2880 78.23 1145 22 739 16 15.5 
45 6480 55.76 2234 19 1101 10 

4 p ,  , . . , . , . , l " ' ' l " ~ ' " ' " ~  
I .Y 1 .L 1.0 2.5 n.3 9.5 
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I i i  1 I i 
I I ." i 

Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 

loco .. i I I i 1 I i 

I ! 1 i 
I 

! 0 

Laboratory Services 
Loma Rrce bve. .  Sum C. G r a a ~  Val& CA W 4 5  

1531 m-2w FsrrW) mas23 

943022.37 

e 
C ! m l N m e  P REClSlCN LABORATORIES h ~ r N o m e  FERNALD SUPERFUND SITE 
s ~ p e h l a  I Board Soacers 

~ ~ ~ ~ RTBt Method D-6243-8 
2 2 7 3 9  

. u a l n s l t  i CETCO Bentomat ST LoWt19992020 Roll#5072 LsM RDV Rasp Board 
Clamped A M - I Z .  C 3  8C mil OS€ HOPE Texturedmextured Rolljtll4101743 LSN BEF 

S u a s m ~ .  a Concrete Board with Si 
PEAK STRENGTH 

76,s t Normal Shear Secant 
Pcint Stress Slress Friction 

I I I 

F oh s t i n .  20 psf 

Fr!c:ron Ang!e 19 degrees 

0.36 

L 

NOTE GRAPY NOT 70 S U L e  

STRENGTH E M L O P E  

Wkesron. 

(a1 2 5 in disolecemenll 

Ncrmel Ishear 
E!! 

ZSI - 
5.c 

20.0 

45.0 

- 

stress 

720 200 

2860 610 

6480 1260 

70 psf 

10 degrees 

0 13 

- 
Secant 
cric:ion 
Angle 
16 

12 

11 

- 

b NOTE. ZRAPU NOT TO SCALE 

2m 300 4000 so00 am 7ooo BDOO 0 taco 

NORMAL STRESS (psf) UCO247 
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@3@02"38 
GY w o n m a  cnr oote m d  rerun m p r s r ~ i ~  M nu p l o d .  C m t  m bmii me t m w w  or v a t u  Enownano lnr hrn ctmn~ ana *u nmcI Irnnw. hr ctmma n s m ~  ou) ol IW Y w alu b 

Vector Engineerhg lnc. 
Laboratory Services 

R 1 om0 Flre OWQ , Sum C. CISJJ V a l w  CA 95045 
[530)~272.24AM Fu([530) 272-6553 

DlSPLd CEMENT 
vs. SHEAR S l R E S S  

Pant 
I psi I pst 

3. 1 45.0 1 ma0 

MOlSTURf DATA: 

(GCL) 

lnibal Water Csntant 
22% 

ai Dry Censity: 
NIA ptf 

%a1 Water Content: (%) 
1. 2. 3. 

102.4 94.0 71.1 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method D324 --?7 3 9 

LABORATORIES ~ D C 1 u = m a  FERNALD SUPERFUND SITE -hb 043022.37 
pacers 
Bentomat ST Lot#l@B82020 RolW.5072 - 
;SE HOPE TexruredlTextured Roll#l14101743 
e Board with Sand Layer - 

IsN 60V Rasp Board 
lSN BEF I Clamped 1 

I 
j 

. 
I I ! 

I 
! I 

n I I I t 

I 
I 

I 1 

I i 
, .  

I 

1 
I I 

i 
! 

! I 
I I 

1.5 2.0 2.5' 30 0.0 o s  1.0 

, HORIZONTAL DISPLACEMENT (inches) 

STANDARD CONDITIONS: SHEAR DISPIACEMENTRIIE: 0.004 inhnln 
1 

2. 
3 
4. 

5. 
6. 

The "gap" berwegn shear boxes was set at 80 mil (2.0 mm) 
The test swcimans w e  lbcded dunng testing unless otherwiso noted 
Hlgh Normal St-esses. 4 p ~ i  135 kPa) wdb applled usng air cressurn. 
Low Normal Stresses, <SCSI (35 kPa) was applled using 
The tests were terminated aRer 3.0"(75 mm) of displacement 
Tes:s were performed in general accordance with ASTU 





Vector Engineerkg lnc. 

TYSt 

Fornt 

1. 

2. 

Laboratory Services 
Lorna Rtcr trrve. 3 ~ m  C. DU* vray. tr 95945 

$301 222-2448 fplC(S3oI 172-3553 

Normal Shear 
Stress Stress 

psi ,DSf pSf 

5 0 720 42e 

20.0 2980 1210 

LARGE SCALE DIRECT SHEAR REPORT 

3. 1 45 0 

Test Method 0-6243-8 
+ - 2 7 3 9  

6490 2740 23 

c i m ~ . m *  PRECISION LABORATORIES hF'Mmo FERNALD SUPERFUND SITE 943022.37 
suocouw L--l Board Spacers 

m ~ s / Z  Q GSE EO mil HOPE Texturedflextured; Roil #114101753 
s u o : t m  Concrete Board with S id Laver 

MQWW f d-I Cetco Bentomat ST. Lot %18982020; Roll M115 LSN BDW Resp BOW9 
lSN BEG Clamped 1 

PEAK STRENGTH 

- 
Secant 
f ricfton 

30 

23 

Ldhesion: 100' psf 

%c:;on Angle 22 degrees 

Soeficrent o i  
0.4 

NOTE ORAPW NOY TO S"AE 

I STRENO TH ENVELOPE 

(at 2.5 In. dic~hcomontl 

Normal 1 Shear 

t-- Adhesion. 

i . z ~ ~ ! ; ~ ~  Angle 

I Coefficient of 

ss ]s t ress  

2880 660 

5480 1370 

90 DSf 

11 degrees 

0.2 

- 
Secant 
=riction 
Amje 

18 

13 

12 

- 

4000 5000 6000 7000 eo00 0 1000 2000 3000 
NORMAL STRESS (pd) 

6000 

3000 

4000 
9 
3 
VI 
v) w 

rA 
K 

3000 

a 
Y z moo 

1000 

0 
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Zntornat Si; Lot #19992020: Roll $51 15 
mil HOPE Texturedflextured: Roll $1 14101753 lSN 9EG Clamped I 
9 0oard with Sand Layer 

'=. aow Rasp Board 

5000 

ooco 

Vector Engineering lnc. 

7. 

2. 

3. 

Laboratow Services 

5 0 720 

20.1) 2980 

45.0 6480 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method 0-6243-8 

DISPUCEMENT 
vs. SHEAR STRESS 
Test I Normal 
Point 

MOISTURE DATA: 

GCLJ 

lniusl Weror Content: 
234% 

NA pcf 

;mal Water Cantent:(%] 
1 .  2. 3. 

118.5 89.7 69.5 

s 
4?aoo 
v) 
v) 
w 
CT 
b- o 
U 
4 2000 
W 
I 
v) 

1000 

0 

--- i I 

V i -- I ! I 
! 

! I 1 I I I I 

I 

0.0 0 5  1 0  1.5 2.b 2.5 3 0  

HORIZONTAL DISPUCEMENT (inches) 

STANDARD CONDITIONS: SHEAR DISPLACEMENTRLITE: o.au imin 
1 

2 
3 
4 

5 
6 

The "gap" between shmr boxes was set at 80 mil (2.0 mm) 
The test spwmens were flooded durlng tgalng unless dhenvlse noted. 
High Normal Stresses. >5Fsi (25 kPa) wa6 aoplied using air pressure 
Low Normal Stresses, <%si (35 kPa) wEs epplied Using dead wights. 
The tests were tcnnatea after 3.0"(75 mm) 
Tests were pe.dormed m general accardance 
wRh an effectwe area of 1 Y x 1 2 '  (300 ~ 2 0 0  mm) 

GEOMEMBRANE 

~ 

SPECMA TEST NOTES: 
1 

2 
3. 

Ea13 specimen of HDPE ms cU: to 14" x 20" and clamped to !ne lcwer box 
The textlle portions of be GCL were wrapped around a 1Z"xl T rasp board in the upper WX. 

Each GCL specunen WBS hydrated for 7 day6 at 3 p a ,  in ContEct with the tBxtUf@d HOPE. 
After hydration, each GCL I HDPE specimen war consolidated at the specified normal stress for 48 hrs. then sheared. 
me woven texlile side of the GCL was tested against the HOPE 
Shearing occurred at the interface between the temred HDPE End GCL speumsn 
Minor sketching af the GCL fabdc occurred in point 3. 

0 
7 

(PO0240 
3v .CCcpknq t l ~  doto and msua noma.nlsd on thu  me. Cknf oorrr lo hmn rn lkanw of vurn  Engnwermg, he hmm CUMI ana ~ I I  ome Pam- fu CASUWC A . - u ~  oul d YU d rt10 daa m 
Ihc CDCI b *no 5 w - n ~ ~  r t i t s j  -rn& hueon. and Clvm a?-7 )o n0wnni.V and noM n=mkcs V~CIW nwn 8~ ~ P ~ I M I  ail ~hdiltt,. m USN: d ~ l t  a m e n -  w. 

Lab LOP: Report Dee: En- Bv 





Vector Engineering Inc. 
Laboratory Services 

Lana R s o  Onvr , S& C. OntJ VaRey. CA a3043 
(sJ0,2T2-2d48 F u r q  272.8% 

PEAK STRENGTH 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method 0-6243-8 

I 

- -2739 L 

2860 1160 

Normal Sheaf 
Stress Slress 

5000 - 

2- I 20.0 

I i I 
i 

1 1  1 1  1 

1 
f 

i 
/ ! 

I 
j ! 

! 
. .  

I 
! ! i 

I 

i i .--’ i 

I 3. 

45.0 54EO 2350 u 

c5 O 

Adheson: 190 psf 

=ncfton Angie, 18 degess 

- 
Secant 
Friction 
An gie 

3: 

22 

20 
- 

I I I ! I I I O J  
8Ooo 0 1000 2000 u)oo 4000 5000 BODO ’ 7000 

NORMAL STRESS (psr) 
NOTE ORAPH NOT TO SCALE 

- 
i STRENGTH EWELOPE 

(at 2.5 In. dl%hcomont) 
Test 1 Normal I Shear ]Secant 

I 

A ahesion: 

Fncrron Angle 

Coe6c;ent of I Fmtion: 

8 

Sfress %I 9s: 

720 I 25i! 
6480 1930 1 
110 psf 

12 degrees 

0.2 

Friction 

Angle 

19 

14 

12 

’ 1 @ N O S  GRAPH NOTTO SCALE 

0 . I  I 

2000 3000 4oDo 5oOo 6MK: 7000 Boo0 C lCO? 

NORMAL STRESS fasn 



e 
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Vector Engineering lnc. LARGE SCALE DIRECT SHEAR REPORT 

OQ(P24Z 
BY saapunp rho d m  EM rerun m-iod on * IS  p a p .  Clmi .(pss m umo !ne E ~ D I ~ I V  of V=ar Ew-wq. inc. mn cum and ab oinw ~ M W  rbclpvnr MIM old oluu IW a(s LD 

Laboratory Sewices Test Method 0-6243-8 
1 W E  L a  Rea h d . .  Sum C. -* VWe’. cT* 95945 -- 2 7 3 9  

(uo) 272-2444 F x W )  2726553 -- 943022.37 
rl) 
C l e n l b m e  PRECISION LABORATORIES FtDpcruame FERNALD SUPERFUND SITE 
S ~ P P ~ O  L--J eoard Spacers 
UJIIIY t CETCO Bentomat ST Lof?k199922020 Roll t 5359 BE0 Rasp fioard 
~ e t ~ ~ o l 2  80 mil GSE HOPE Texturedflextured R d I  # 114101774 Lsu EEl Clamp4 
s u b r m  c 5  Concrete Board with Sand Laver 

vs. SHEAR S m E S S  
Test I Normal 

Stress 

2C.O 2990 

3. 4 5 0  648C 

MOISTURE DATA: 

(GCL) 

Initial Water Content. 

20 2% 

Gnat Water Content(%) I 1. 2. 3. 
105.6 97.3 60.9 

00 0 5  1 0  ‘ 5  2 0  LS 3.3 
HORlZONTAL DISPLACEMENT (inches) 

STANDARD CONDinQNS: SHEAR DlSPU C E M W  RIL TE: 0.004 lnhnln 
? 

2. 
3. 

The “gap” bebeen shear boxes was set at 80 mil (2.0 mm) 
The ltst specimens ware flooded during testing unless ctherunse noted. 

Hlgh Normal Stresses. >Spa (35 kPa) Mas applied using air pressure. 

Tne tests were terminated after 3 0”;;s mm) of dlsplace 5. 

I I 





Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 

I 

Laboratory Services 
LOnu Rkr m e . ,  Suk C, V-, CA 95945 
0 l72-211d F s ~  272-8553 

PEAK STRENQ77i 

Yest Normal Shear Secant 
Poht Stress Stress Friction 

psi psf psf Angle 
I. 5 0 720 450 32 

2. 20 0 2060 1260 24 

3. 45.C 6480 298C 25 

i 

Adhosian. 70 psf 

Fncbon Angle 24 degrees 

Test Method 0-6243-B 

- -  2 7 3 9  
943022.3 7 C w t N u n o  PRECISION LABORATORIES FERNALD SUPERFUND SITE M: 

~ u ~ w r m n .  G-.l Board Soacers 

3000 4000 5OW a m  7wc em C 

I I 

2. 

3. 

I 

200 2680 700 

450 6480 1640 

~ 1AUhesian: 40 psf 

FrictionAngle: 14 dogW6 ~l 

- 
Secant 
=ricfion 
Angle 
19 

14 

14 

- 

NORMAL STRESS (psf) 
NOTE. w m  NOT TO SCALE 

STRENGTH ENVELOPE 
I 

Point 

0.24 Coefficient sf 
Fncrion. 

lOc0 ZOO0 3ooo 4500 5m 5ooo 7 c a  BWI) 0 

NORMAL STRESS (psf) 
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PGL @I 2 1  07/'03./90 12:36 FAX 1 il.1 7.14 0357 

Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 

-- 2 7 3 9  
Laboratory Sewices Test Method 0-62418 

12511 Lwno R s a  Owe., S u k  C, Gns: VdW. CA 05955 
($301 272.254 FPT(S30) 272.8553 

LABORATORIES ~ ~ l N l m Q '  FERNALD SUPERFUND SITE -&: 943022.37 
pacers 

Bentornat ST Lot t 199922020 Roll kt.5335 
;SE HDPE Textured 1 Textured Roll 3 114101783 
e Board with Sand Laver 

L W  BED Reap B a r d  
LSN BEJ Clamped 

nispu CEMENT 
vs. SHEAR STRESS 

Paint 

2. I 28.0 1 2880 

MOISTURE DATA: 

lncial Water Contsnt 
15.8% 

NIA p d  

Water Content.(%) 

1 .  2. 3. 
? C 7 4  72.9 650 

:TANDARD CONDITIONS: SHEAR DISPLACEMENTRATE: 0.001 I m l n  
1 

2 
3 
4 

5 

The "gap" bewen shear boxes was sct at 80 rnii (2.0 rnm) 
The test spectinem were flooded dunng tesUng unless otherwtse notec. 
Hign Noma1 Stresses, >5ps1(35 kPa) was applted using air pressure. 
Low Normal Stresses. 6 p s i  (35 kPa) vas applied using dead weights. 
The tests were tentnated after 3.0'(75 mm) of displacemdnt 

i Tests were performed in general actordance with ASTM smcfle 04-26 hlnp a @ratnard-)<jllnan LG-1; 2 dtrect sheer 

" 
TOP aox WITH RASP EO, 

BOTl'OM EOX WITH SAND LAYER 
I' 

SPECIAL TEST NOTES: 
1. 

2. 

3. 

Eacn soeciman of HDPE wss cut to 14" x 20- and clamped 10 the lower box. 

The tMlle porttons of the GCL were wrapped around a ITx12" rasp board in the upper box. 

The GCL specimens were hydrated for 7 days at 3 psi. I? contactbith the textured HDPE. 
ARer hydraton aach GCL 1 HOPE 9011 Soectmen was consdldated at the sptcriled normal &e56 for 4 h a ,  then sheared. 
The woven textile slde of the GCL was tested egatnst the HDPE. 

Minor stretching of the GCL occurred on potnts 2 and 3. 

6 . Sheanng occunad at the interface between the textured HOPE and GCL spectrnsns. 
7 

I 



a 



LARGE SCALE DIRECT SHEAR REPORT 

MO-,.~ 7 CETCO Bentomat S i  Lot d 199S22020 20llt 5291 LSN BEC Rasp Board 
~ - l e n . l 1 .  I 80 mil GSE HOPE Textured / Textured Roll # 114101794 L5N BEK Clamped I 

Test Method 0-6243-8 ' 
E--2739 - .  

S o b r ~ - ~  i Concrete Board with S, 
I PEAK STRENGTH 

I 
Point Stress 

Shear Secant 
Stress Friction 

j Fnc:ion Ange 23 degrees 
I 

NOT5 G R A M  NOT r0 SCALE 

f (at 2.5 in. disob 
Normal 

I i I i 1 ' 1  
i 
i I I I I 1 ! I 

i - 

- 

i STRENGTH ENVELOPE 

'ment) 
Shear Secant 

psf Angle 

230 I 18 I 

4 dhesion : 60 psf 
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Vector Engineering lnc. LARGE SCALE DIRECT SHEAR REPORT 
Labomtory Services Test Method D-6243-6 

- -  2 7 3 9  12431) Loma R h .  &NO. &?S c W S  V d h .  C A  95905 
drri 2;2-24y1 F P ~ ~ J O I  272-SS 

-N= 943022.37 
0 
CirwiNamo PRECISION LABORATORIES me** FERNALD SUPERFUND SITE 

DISPLA CEMENT 
vs. SHEAR STRESS 

Normal 
Point Stress 

2 .  20.0 2880 

3. 45 C 6480 

G W  

lnitd Water Content: 
20.636 

N/A ocf 

Final Water Content(%) 

1. 2. 3. 
1 1  1 : 32.4 73.0 1 

I l l  
pacers 
Bentomat ST Lot # 199922020 Roll # 5291 
S E  HOPE Textured /Textured Roll $114101794 L*fN EEK . Clamped 
? Board with Sand Layer 

L* eEc Rasp Board 

i 
1 

I I 1 t- 
I 

I 

/' I 

0 0  0 5  1.0 1.5 1 0  1.4 3.0 
HORIZONTAL 3ISPIACEMENT finches) 

STANOARD CONOITIONS: SHEAR DISPLACEMENT RAE: 0.004 Wmln 
1 

2. 
3 
4 

S 

B 

Tha "gap" behvsen shear boxes wi16 set at 80 mil (2.0 mm). 
Ths test specmns weR flooded during testtng unless Othemse noted. 

High Normal Stresses, ~ S P S I  (35 kPa) wds applled using i lr pressure. 
Low Normal Stress-. -5mi (35 kPa) was applied using dead Weight& 
The tests were terminated afier 3.0"(X mrn) of dlsPlsccmern 
Tests m r e  Derformed in general accordance wtth ASfM proc 

1 wrth an eff ectwe area of 12" x 1 2  (300 x300 mm) W 
TEST ORIENTATION: 4 NORMAL STRESS 

GCL 

HDPE 
I 1 1 

SPECIAL E S T  MOTES: 
1 
2. 
3 

The GCL was wrapped around a 1 Z"x1T r a ~ p  board in the upper box. 
Each specimen of HOPE m a  cut to 14- x 20" and clamoed lo the lower box. 

The HDPE w s  bolted lo the lower shew box with 'channel clamps". 
The GCL spenmens w e  hydraled for 7 days at 3 psi, in contact with th: textured HDPE. 
After hydmtion each GCL I HOPE soil specimen was consolldetaj ai the spacified normal Stress lor dB h r ~  , then Sheared. 

Shaanng Occurred at the Interlace between the textured HOPE and GCL specimens. 
9 The woven textile side of the GCL was tested agalrist the HOPE 

7 
8. Minor stretching of the GCL occumd at points 2 and 3. 000246 





Vector Engineering lnc. LARGE SCALE DIRECT SHEAR REPORT 

u : m m  C3 Concrete Board with S 
PEAK STRENGTH 

Test Method 0-6243-8 

. - - 2 7 3 9  

Clamped 
d Layer 

Tast 
Point 

1. 

2. 

3. 

Normal Shsaf Secant 
Stress Stress Frictiar 

PSI psf nsf Angie 
5.0 720 360 27 

20.0 ' 2980 1200 23 

45 0 6480 2380 20 

Adhesion: 140 pst 

Fric:ion Angle. l B  ae(;rees 

1 

eooo STRENGTH ENVELOPE 
(at 2.5 in dirobcamentl I 

I Test Norma/ I Sheer l~ecant i I I ! I 
Point Str 

psi 
1. 5 0 

2. 200 

Adhesion: 

Friction Angfe: 

Coeficienr of 
Fncfion: 

110 psf 

11 dograes 

0.19 

I 0 1000 2000 3000 40DO 53co ' uxxl 7m aooo 
NOTE G R A W  NOTTO SCALE NORMAL STRESS (ps9 000247 

08/27 199 NCL P a m  1 of 3 
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Vector Engineering Inc. 

DISPUCEMENT 
vs. SHEAR STRESS 
Test Normal 
Point Stress 

PSI PSf 

f. 5.0 720 

2. 200  2090 

3. 45 5 6400 

MOISTURE D A T ~ :  

(SCL! 

lnmei Water Content 
20 8% 

#bat ;zp3;nstty 

%a\ Water Content(%) 
- 

Laboratory Services 

5ooC - 
I I 

I 
I 
I 

i 
I 

I 

I I 4ooo .' 

I I I 

t 
I 

I 
I E 

I 
-3ooc 
fn 

a 
I I 

I 

P 
- f n  

I 

I I 
I 

- 

I 
I 

I I 
I 

I I i 

1 
I 

I 

I I I 

0 0  1 0  1 5  2 0  2.5 30 

LARGE SCALE DIRECT SHEAR REPORT 

1. 2. 

13:.6 96.2 73.9 

Test Method D-6243-B ' 

HORIZONTAL DISPUCEMENT (inches) 

-- 2739 ,- , .  

S u ~ - ~ * o m  Board Spacers 
u a ~ ~  Czx CETCO Bentomat ST; Lot # 19992020 Roll t 5247 Lm' BEB . ~aspaosrd 
v0-~12. I GSE 80 mil HDPE Texturedflextured: Roll # 114101806 L W  BEL Clamoed 

&r Nama. PRECISION LABORATORIES * e N D m c  FERNALD SUPERFUND SITE W k  943022.37 

_ -  

:UCJV~M I Concrete Board with Sand Layer 

STANDARD CONDITIONS: SHEAR DISPLACEMENTRA1T: 0.004 inlmh 
1 The 'gap" berween 
2 
3. 
4 

5 
6 

boxes wa6 set a: 80 mll(2.0 mm) 
The test spaurnem w e  flowed during Lcsilng unless othemse noted. 

High Noma1 Stresses, .5psi(35 kP8) vas epplisd using atr prcssure. 
Low Normal Stresses. <Spa (35 kPa) was applied using dead wights. 

The tests were terminated aRer 3.0"(75 mm) of disnlacement un 
Tests were performed m general accordance wth ASTM pfoc W e  0-6243 stng a arauiard-l(illman LG-112 dlrect shear macNne 

se noted 

whh an effeclve area of 1 r x 1 T (300 x300 rnm) \ 
8 NORMAL STRESG TEST ORENTA TlON: - GEOMEMERANE 

SPeCIAL TEST NOTES: 
1 Each specimen of HDPE wes cut to 14" x 20' and clamped In the lower box. 
3,. The GCC was mapped emnd a l r x l r  ~ S D  board h the upper eox. 
3 Each GCL speamen was hydrated for 7 day6 at 3 psl, In contact Hnth the lextured HDPE. 

After hydnhan each GCL I HDPE specimen vas consolidated at the s p b n f i  eonsdidatlon stress for 48 hrs then sheared. 
The woven tentile ade of the CCL was tested against the HOPE 
Sheanng accurd at the Interlace between the Iextured HDPE and GCL speclmrn 

Minor stretching of the non-woven fabric occurred in points 2 6 3. 

0 
6 

7 
000248 
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. % p 7 / 0 3 / 9 9  12:36 FAX 1 7 1 1  7 4 4  0.357 PGL 

s~o-b-k' I Board Spacers 
~ a m o '  1 

~ . n a l 2  C 3  GSE 60 mil HOPE Texturednextured: Roll # 1 1 4 1 0 1 8 ? ~  
CETCO Bentomat ST Lot # 199922020 Roll # 5203 1 

I 

NORMAL STRESS ( ~ 1 )  
N C T  SRAPU NOT -9 STALE 

STRENGTH ENVELOPE I 

- 
79st 
Point 

- 
7. 

2. 

3. 

- 

let 2.5 in. disdecemanti 

:dhesron: 

DSI 
5.0 

20.3 

45.0 

- 

- 

hctjon Angle: 

:oeHScient of 
Zriction: 

I 

2350 670 

6480 1350 

1 K I  pst 

11 degrees 

0.10 

. i j  I I I 

I 
i l  

I i 
I . i  i I i 

I i I 

I I I ! I 
i i 

NOTE G A A W  NOT10 SCALE 
NORMAL STRESS (psf) 

[NOTE: Tha Friction Angle and Adhsion (or Cmeslon) reJUll6 given nefe are besed on a rnathemattcallv eetermned ben fd line. Further 





. 07/03/99 12:36 FAX 1 714 7 4 4  0 3 5 7  PGL rltl-17 

50Ml 

;n 
Lu 
K c 

J 

0. c 0.5 1 0  15  2.0 25  

Vector Engineering inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method D-6243-8 

3.0 

-- -- 2 7 3 9  ..' 

T5st 
?oint 

1. 

2. 

3. 

cww ,u.=- PRECISION LABORATCRIES ~ ' ~ m s '  FERNALD SUPERFUND SITE - Ne. 8430 22.3 7 
~ u o ~ b - n .  I Board Spacers 1 

Normal 
Stress 

psi psf 
5.0 720 

20.0  2000 

45.0 6460 

u s h ~ i  1' < CETCO Gentomat ST Lot $ Lsv GEA Rasp B a r d  
MX.-~.)Z - e GSE 80 mil HOPE Textured GN BEM . Clamped 

~ ~ ~ ~ b r t b  c 3  Concrete Board with Sand Laver \ / c  

(GCLJ 

lnltial Water Content. 
20.1% 

Fnal Weter Canrent (%) 
I. 2. 3. 

135.5 io9 4 70.5 

STANDARD CONDlTlONS: SHEAR DISPLACEMEHTR47E: 0.004 lnhnk 

1 

2. 
3 
4 

I. 
6.  

The "gap" b e b n  shear boxes was set ai 80 mil (2 0 mm) 
The test speclmens were llooded during testing untess othermse noted. 
High Norm81 Stresses, +5psi (35 kPa) was applied w n g  air pressure 
Low Normal Stresses. 4 p s i  (35 kPa) wns aoplied usng dead weights. 
The tests were termlnated aRer 3.0"(?5 mm) 
Tests were performed In general accordance 
w t h  sn effeme wee of 12" x 1 2  (300 x300 mm) 

I E S T  ORIENTATION: (1 NORMAL STRESS 

SPEClAL TESTNOTES: 
1. 

2. 
Each specimen of HOPE was cut to 14" x 20" and clamped to the lower box. 
The textile portions of the GCL were wmw amund a 1 2"xl r rasp board in the upper box. 

3 The GCL specmens were hydrated for 7 days et 3 psi, in contact with the ramred HOPE. 
After hydration each GCL I HOPE specimen was consofidatad at me specified normal stfesb lor 48 hrs.. then shea&. 0 The woven textile sde of the GCL was tested against the HOPE. 
Sheering octuned et the interface between the tuctured HDPE and GCL spsclmsns. 
Minor srerching of the GCL occurred at polnts 2 and 5 

d. 
7 

0 0 0 ~ 0  
)v -#ma ~rw aelo mu mull - t . d  on inu pwe. CUWI .OII" IO ~ m r )  &e U w  d u- E w n m g ,  he. bwn cu.m and BU o i n u  DUO& lo C~IITTJ mmg out d w ci IIWB cram 10 
ma wf * fl)b I ~ ) D ~ C I N *  msrrfr) ~ p m n l c d  &won. and Gent a- 10 mdemmrv and hdd hnmbma V r r r  hM, on(l4.mr! ai/ imeafm in axc8u dine rmmwnuonsdllmn 

Entered By: Rewewed BY:. ,I Report Den- LeD 4OK 
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;07/03/99 1 2 ~ 3 %  FAX 1 714 7 4 4  0 3 5 i  PGL 

Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Test Method 0-6243-8- - 2 7 3 9 

c * ' ~ * m e  PRECISION LABORATORIES FERNALD SUPERFUND SITE -&. 943022.37 
S U D W I ~ M  Board Spacers 
mm f 

Clamped a m ~ ~ l r  0 80 mil GSE HDPE Texturedflextured Roll $k 114101734 LSN BEE I 
SUOSYWO Concrete aoaru wlth S 

wN BCX Reso Board C3 CETCO Bentomat ST Lot # 19992020 Roll d 5159 

PEAK STRENGTH 

Tsst I Normal I Shser /Secant 

2. I 20.0 
3. I 45.0 

Abhssron 

Fnc!ion Angle: 

2880 

' l 4 C l  I 22 

6463 I 2c20 I 2o 

143 p€f 

19 degrees 

035 

S TRENG l7f E N E L  OPE 

fat 2.5 In Q I S O ~  

Normal 
Stress 

20.0 2880 

imsnt) 
Shear 
Stress 

250 
psf 

730 

1500 

Secant 
cric!ion 
Angle 
19 

14 

13 

- 
Adhsron.  100 psf 

Fnction Angle' 12 oegrees 

Coemcrent of 
f ridon: 0.22 

I I ! i 

I ! ' I  I 

I I 

f ! i 
I 

6000 - 
i 

I 

i 

I i 
i .- 5cm - 

I 

0 1- 7ooo wxx) 4ooo SOW 6mo Tom moo 
NORMAL STRESS (psl) . 

i i 
i 
I I 

i I I /  I i 





O7.l1)3/90 12:30 FAX 1 714 7 4 4  0 3 5 7  PGL 

sjbrmm Concrete 
DlSPUCEMENT 

v5. SHEAR STRESS 
Test Normal 
POI#% Stress 

PSI PSf 

7. S O  720 

2. 200 2880 

3. 45 0 6480 

MOISTURE DATA: 

(GCLJ 

lnmal WatPr Scntsnt 

12.% 

tal Dry Censrty 
NIA pc' 

Final Warer Content(%) 

1373 1257 77.5 
2. 3. 

0 
1. 

Vectur Engineering lnc. 
Laboratory Services 

Board wth Sand Layer 
5oM,  

1 
I 

I 

I I PCCD ' 

I 
I 9 

-&ocQ - 

n i  
5 \ I 

/-- .  I 

i v: 

t 
u) 
b: 
<?OM)- 

I w 

i 2 

! 
I 

I 

! ! 
I ! I 

I I 
I . 
I 

0 0  0 5  1 0  1.5 2 0  2 5  3 0  
HORIZONTAL DISPLACEMENT (inches) 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method 0-6243-8 : 

2. 
3. 

The 1-1 specimens w e  llooded durlng testlng unless othetwlsr n a d  
High Normal Stresses. >5psi (35 kPa) was applied using air pressurn. 

4 

5 
6 

Low Normal Stresses, +si (35 kPa) wat applied wing dead Wghts. 
The tests were Lerminatd after 3.0"(75 mm) 
Tests wcre performed in general accordance LG-1 i 2  aired shear machlne 

I wm an effective area of 17 Y 12" 1366 yxlo mrn) 

4 NORMAL STRESS 

SOITOM BOX WITH SAND LAYER - II 
I I '  

SPEClAL TEST NOTES: 
1 

2 
3 

Each spsclmsn of HDPE was cut to 14" x 20" and clamped to the lawar box. 
The teatile pottfons of the GCL were wrapped around a IrStl2" asp board In the upper box. 
The GCL speeimMs w r e  hydrated for 7 days at 3 p, in cantact with tho tektumd HDPE. 
Alter hydnwon each GCL I HOPE spcamen was canmidated at fhe opecl f i  normal stre66 far 49 hn.. then sheared 
The woven t w l e  side of the GCL was laded against the HDPE. 

Minor stretcning of the GCL qmcimrns at point #2 and #3 wlls observed 
d Shearing occurred at the Interface behveen the tmttured HDPE and GCL opeclrnens 

7 
(300z252 

fiv =ZCP- inn ru)m . ~ d  n r d i  n p n r m n d  M fhn m e  C b r c  MQMS to inn# ~ k a  h o d +  d V d w  Cn0rua.a IC h n  sbwi and ail nmo panma kv rhmr wnng av(d we d ma mb b 
C m r  'n ma nsnwua fatip) ~M~WIIPI hJm mJ Qmr innw T3 mntlmty 9nd noU hern l ru  V m  bum JM egrrnu MI hanary In cvccu el LM 5fmmM1M(ld lhrJl 
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To: JimTmer From: EncReed 

Fax: 5 131648-5767 Pages: 3 

Phone: 5 13/648494 1 Date: 07/08/99 

Re: Wide Width Test Results for GCL CC: 

U Urgent For Review 0 Please Comment 0 PI.- Roply U Pleaso Rocyclo 
-- 

a Comments: Here are the ourstanding test results. Let me h o w  if there is anything else. 

' 
.. . . i .. .. . . . _. 

. ..  

.~ 





'To: Eric Reed 
GSE 
fax (31)  230-5891 I 

Sinc;Zely. . .  

?.. - . .. .. . 

; 1 
[Subject: Fiuvr Daniel Fcmzrld hlQC Test D i r ~  i 
CLiTCO has cocplr~ed :he Bcztomsr S?' .MQC wide widt?: re.%ile testkrg for &e Fluor 
Dmiei Ftraald project for lot 199922020 rzlls SQ03-5106. The 0th~: GCL hfQC -a 
rtsidts for rkwc roils we* sent previc~usiy. 

:. . . .  

. :. 
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'1  Subject: Fluor Daniel Fernald Projec: 
i 

Per your e-mad of July 8'" regarding C X L X  GCL MQC data, CETCO.has completed the 
bentonite mass per unit area. moisturc cantent atid peel streng- tesring on rolls 500; and 
53 I9 (see attached spreacishettsj. 

'rhc resting on roll 5205 is still in progress. 

I t  you ~ W C  any questions. please fecl iixe tc:, contact mrl. 
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.. . . . 
-__  2 7 3 9  *. * * :.: 

. .. . . .. , *  

COLLOID ENVIRONMENTA~TECHNOLOOIES COMPANY .': ..,. 

f a i  (5 1:) 648-5767 

cc: Eric Reed, GSE 
Noe Garcia, Love11 

Subject: Fluor Dank! Femald Project 

Pages: .Q! including cover 

Dear Mr. Turner: 

)tour e-mail of J U ~ Y  Sth r e p d i n g  extra GCL MQC data, CZTCO has completed the 
hydraulic conductivity, free swell, fluid loss a!d wide width srength testing on roll 5205 
.(;see attached spreadsheets). 

If .you have any qEestions, please k t l  frcc to contact me. 

Sincerely, 

Tzchnical Manage:. 
Lining Technologies Group 

l o  

. . .  
. _ _ .  , 
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SAMPLE 30, 

LOCATION 

DRY UMT 
WEIGHT (pc0 

. DIAMETER 
(ml 

HYDUULIC GRADLENT 
(MAXLMUM) 

PERCENT 
SATUUTION 

HYDRAULIC 

k (e&=) 
comumm, 

Roll 8 5205 

Btniomir ST 

334.6 

113.8 

3.472i-09 

GYmAI. 
58.6 

11.2 

10.160 

0.492 

aut9 

53.9 

ER.6 

10.160 

0.534 

-i 

. .  . .. 





i- 2 

r 5205 28 
1 

COLLOID EHVI RONMENTAL TECHNOLOGIES COMPANY 

-15.181 
i 

7 3 
-:A'. ' . .. , ,..;::. . . ;I: . .. . . . .... . 

... 

1350 WEST SHURE DRIVE PHONE (847) 392-5800 
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Standard Test Method For 
Swell Index and Fluid Loss of Clay Component of Geosynthetic Clay 

Liners 
ASTM D 5890 - 95 & ASTM D 5891 - 95 
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3 1 S P U  CEMENT 
vs.  SHEAR STRESS 
Test Norm a1 

Point Slress 
951 ps: 

?. 5 5  720 

2. 20 o 2880 

C IJ 

i SPECIAL TEST NOTES: 
! 
! 1.  

2 
3 

Earn spedmen of HOPE w a s  cut to 14“ x 20’ and damped lo the lower box. 
The trrfilc portions of the GCL were wrapped around a 12’x 1 2 - m ~ ~  board in Lbe upper bar. 

The GCL SDaCIrnOnS were hydrated for 7 days at 3 psi. in contact with the textured HOPE. , 
! GCunDPE speamen was consalldated at tne wedfled normal stress for 48 noun, then sheared. 

the Interface between the textured HOPE and GCL sprdmans.  

.. 
e woven textile side of the GCL a s  tested again& the HDPE. 

7. Minor stretching of the GCL occurred on points 2 and 3. 

I 

y I  

3000 5 

2500 -’ @$fi I 
I 
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I 
c?ooo ..-- . - - ,--. -- 
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3. 1 I 
I 

v) 

4 5 0  6@0 1 
I ! 

MOISTURE DATA: 

(mi I 

Initial Watar Cantent‘ 

22.5% 

I 9r.f 3prsity 

.@IA p d  
Z L m t t z r  imrenc(%) 

I 1  2. 3 
‘ ‘ 1 9 4  7 3 4  6 1 0  

“I- -.- - 

I I 
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I I 
0 0  O S  1.0 IS 2 0  2 5  30 

HORIZONTAL DISPLACEMENT (inches) 
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-NR 943022.37 c r e n l r m m  PRECISION LABORATORIES --' FERNALD SUPERFUND SITE 
Su~*t=,nto Board Spacers 

~ ~ k - 1  f a CETCO gentomat ST Lot # 199922020 Roll # 5033 BGS Rasp Board 

9UD*W*f, a Concrete Board with Sand Layer 

6ooo PEAK STRENGTH 

I ! I I I I 1 

2 0 c  2889 1120 21J qa0 - 
ln 
v) 

$53 6480 2160 7 8 4 ,  

- - !est 
Porrit 

1. 

2. 

3. 

- 
\.i 

I 1  

i t i  
- .- 

I 1 I 
I I t 

IT7ECm-D I I i 

Normal 
Stress 

- 
Adhesion 70 psf 

incbon Angle 18 degrees 

0 33 

psr I psi I psf 

5.0 I 720 I 250 

ln 

5 
% 
~ 2 0 0 0 .  

I 

lcoo -. 

i 
0 1 

Secant 
Fndion 
Angle 

0 l a  2000 y;oo do00 5000 6oM 7413 BOOD 

NORMAL STRESS (psf) 
NOTE G R A W  NOT lOSG%L6 

6000 STRENGTH ENVELOPE 

- - 
i esr 

PGint 

1. 

2. 

3. 

- 

- 

fa; 2.5 in. dimlacemant) 
Normal 1 Shear 
Str 

psi 
5 0  

20.0 

45.0 

lehssron 

-nc:ton Angle 

2680 

20 osf 

11 degrees 

0.2 

bcant 

p a00 

v) 
VI 
w 
E 3000 
v) 

CT 

Lu 
3 2000 

1 om 

0 

NOTE: The Friction Angle and Adhedon (or Cohesion) results Qlven here are based on a mathematlrally determined best fit line. F m e r  
intamretation should be rnnducted bv a Qualified orofessional emerieneed in otosvnthrUc and aeotochn1c.d enqlneermq. . 
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GEOMEMBRANE 
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Supplier Submittal Number: 

Document Number: 

Specification Requirement 

Reference:ACROO 1 

D ocurnent Desciption: Submittal 
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Supplier Submittal Number: 1440-00 1 

Document Number: 1440-001A 

Specification Requirement 
Reference: ACR-00 1 

Do cunaent Description: Submittal Register 
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Reference : 

Document Description: 

Contract Section C I c)e(r -00 16 
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Material Safety Data Sheet 
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GSE Lining Technology, Inc, 
19103 Gundle Road 
Eouston, Texas 77073 
(800) 435-2008 

Lssued By: Robb H a t t h e w s  
Corporate Safety Director 

)ate: 8/29/95 

WPA 704: 

Xealth: 0 
?laamability: 1 
&activity: 0 

tatings use five divisions from 0 to 4 
0 = no special hazard 4 = severe hazard 

t. 

x. 

)ivision: Xndustrv prod ucts 
Product Information 

A- Product  name^: 

HyperFrictionFlex Polyethylene 80 mil, -Black _.- - . 

B. Description and Ingredient 

2.3% carbon B l a c k -  
Approximately -5% antioxidants & heat s t a b i l i z e r s -  

These products do not contain asbestos- 

Wscelhneotts Infornmtioa 

Each of these products is classified as an "article" 
according t o  T i t l e  29 of the Code of Federal 
Regulations, OSHA part 1916.1200(c). 
t o  a specific shape or  design during manufacture, have 
end b e  functions dependent upon their shape or design, 
and do not release any hazardous chemical under normal 
conditions of use, 

They are formed 

*This Material Information Sheet is provided in lieu of 
a Material Safety Data Sheet- An MSDS is required only 
for  chemicals fo r  products tha t  are hazardous as 
defined by the OSHA Standard 1910.1200- 
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gSE Lining Technology, Inc, 
L9103 Gundle Road 
Iouston, Texas 77073 
(800) 435-2008 

Cssued By: Robb Matthews 

ate: 8/29/95 

@'PA 704: 

Corporate Safety Director 

Iealth: 0 
?lammability: 1 
teactivity : 0 

tatings.use five divisions from o to 4 
o = no special hazard 

jivision: Industrv product S 
:e Product Iaformatfoa 

4 = severe hazard 

A- P r o d u c t N a m e s :  

EyperPlex Polyethylene. 80 mil, . B l a c k  

B, Description and Ingredient 

203% .Carbon Black ,  
A p p r o ~ t e l y  -5% antioxidants & heat s t ab i l i ze r s -  

These products do not contain asbestos. 

:I. fiscellaneoos Information 

Each of these products is classified as an "article" 
according t o  T i t l e  29 of the Code of Federal 
Regulations, OSHA part 1916,12OO(c)- 
to a specific shape or  design during manufacture, have 
end tise functions dependent upon.thek shape or design, 
and do not release any hazardous chanical under normal 
conditions of use, 

*This Material Information Sheet is pravided in l i eu  of 
a Material Safety Data Shwt. An HSDS is required only 
for  chemicals for products that are hazardous as 
defined by the OSHA Standard 1910,1200~ 

They are formed 

I 

008281 

r 
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ZSE Lining Technology, Inc. 
19103 Gundle Road 
iOUStOn,  T B  77073 
(800) 435-2008 

Cssued By: Robb H a t t h e w s  
Corporate Safety Director 

late: 8/29/95 

WPA 704: 

zealth: 0 
?lanunability: 1 
teactivity : 0 

tatings use five divisions f rom ' 0  t o  4 
0 = no special hazard 4 = severe hazard 

C. 

CI. 

)ivision: Ind us* products 
Product Information 

A- Product Names:  

High Density Polyethylene 30 -mil material _... .-- .-  -= 

B. Description and Ingredient 

2.3% Carbon Black ,  
Approximately -5% antioxidants t heat s t a b i l i z e r s .  

These products do not contain asbestos, 

liliscellaneotrs Information 

Each of these products is classified as an "article" 
according t o  T i t l e  29 of the Code of Federal 
Regulations, OSHA Part 1916,12OO(c). 
t o  a specific shape or design during manufacture, have 
end &e functions dependent upon-their shape or design, 
and do not release any hazardous chdcal  under normal 
conditions of use. 

They are formed 

*This aterial Information Sheet is provided in lieu of 
a Material Safety Data Sheet. An MSDS is required only 
for chemicals for  products tha t  are hazardous as 
defined by the OSHA Standard 1910,1200- 

008282 
.- - - 

--- 
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MATERIAL SAFETY DATA SHEET 
SECTION 1 CHEIIIICAL PRODUCT &yD COMPAW IDENTIFICATION 

Product: Potypropylene Xmwovcn Fabrics Emergency TeL No: 706-%656300 

Manufactum Pdorm;\nce Nonwovens Division of Synthetic Industries For Wornation: 706-965-6300 

A- RL 1 Box 610 Rollins indumial Bhrd Date Repared: November 1 1, I996 

Rin_pgold GA 30736 Prepared By: Kent Snyder & Craig 

COMPOSITION A L L  INGREDIENTS INFORMATION 
C O C h  

SECnON 2 

Based upon data available to Symhetic hdnstcics, hc.. this ptoduct is not hazaniy -der OHSA Hazard 
Communication (29 CFR 1910.1200). -- 

SECTTOS 3 HAZARDOUS IDESTEICATION 

Reactivity - 0 

Health Hazards Acute - Not applicable Chronic - Not applicable 
SECTIOX 4 FIRST AID MEASURES 

Eye Contact: Rush eyes with Water ifirritation occurs. 
skin Cont3ct: Not oniiMri& required 
Inhalation: Not ordbmily required 
La_ecstion: Not Ordmari&- required. 

Flash Point Grr;rtetthan315DegC(6OODegF). 
Auto Ipition Tunperam: 
Fke and Explosion W. 

~ ~ ~ - p i ~ t r i n p  Media: 

Gnat= than 550 Deg C (1022 Deg F). 
Material will not barn d e s  preheated. Overheated or molten material 
may burn slowly with dcnse smoke. Avoid inhalation of vapors. 
Dry C h d d  COX Foam. Water Fop 

EyePmtcctio~x , 

Hand ProtectioIx * Ro~tiveclorh'm~ 

Not normally required Mttss physical contact with eyes is Rely, or if 
exposuitornobp&t. . 
Not requid unless exposed to heated or m o k  pdnct. 
None specified for normal use. Avoid contact with burning or molten 

, (  product 

I Work & Hy$enc Ractices: None required for nomd use. 000283 
I En-&&g Controls Not required for normal ase. 
I 
I 



e 

e 



ECTION 7 PHysrcAz AND CHOWCAL PROPERTIES 
1 

Physical Form FabridSolid 
Color 
Odor 
PH 

Solubility m Water 
Specific Gravity 
Vapor Density 
Boiling Pomt 
Water Retention 

Melting Point 

Nanajl, White. w. or Black 
Essentially Odorless 
NIA 
328F (163C) 
Insoluble 
.905 
NIA 
NIA 
NIA 

SECfTOIY 8 ACCTDEiYTUL RELEASE MEASURES . 

Containment Techniques Practice reasonable care and caution when h d h g  product. 

CleanlIp pIocedurrs Practice reasonable care and caution during c lan up and dispose of matuial in 
accordance with Iocal regulations. 

other Emergency Ahice Avoid inhalation of vapors if material is bmning. Store away h m  .' o?ridizing materials. -a 

SECTION 9 Hct;yDLNG A;vD STORAGE 

. .  Store away h m  oxidizing mataids in a cool, drq' place with adequatc vtntilttion. 
N o  sppecia1 handling required when product is at room tanpcrannr. 'Ifproduct is molten 
avoid contact with q c s  or skin 

.-  
SECTION 10 STABDLITY AND REACrrVITY 

Stability Stable 

Conditions to avoid NIA 

[ncornpatibility 
(Mateds to Avoid): Strong oxidiziug agents. 

Hazardous Decomposition 
Pducts  (hm b d g .  heating, 
or reaction to other materials): Carbon Dioxide. Carbon Monoside. 

Hatvdous Polarkatjon, Wiu not occur. 

Conditions to avoid ' XfA 

.- . . . -- ~ ._____ . 
. . . . . . . .. . . --- - 
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i 81001 I81003 
Page 2 of 5 

PRODUCT NAMIE: BENTOMAT - ST 
-~ - 

Section II HAZARDOUS INGREDIENTSIIDENTITY INFORNATION CONT. 

PRODUCT IDENTIFICATION: 
Chemical Name: 
NFP-: 
DOT Class: 

Clay Silicate Compound / Geotextile Composite. 
Health - 2, Fire - 0, Reactivity - 0, Specific Hazard - See Section VI 
Not Regulated (49 CFR, IMDG, ICAO, IATA) . .  

Section III PHYSICAWCHEMICAL CHARACTERISTICS 

Boiling Point: Not Applicable Specific Gravity (H20 = I): 2.5 
Vapor Pressure (mm Hg.): Not Applicable Melting Point: ., Not Applicable 
Vapor Density (AIR = I): Not Applicable Evaporation Rate (Butyl Acetate = 1): Not Applicable 
Solubility in Water. Negligible 
Appearance and Odor: Pale gray to buff powder or granules in a geotextiIe material, odorIess. 

Section IV FIRE AND EXPLOSION HAZARD DATA 
--- 

Flash Point (Method Used): 

Extinguishing Media: Not Applicable 

Unusual Fire/Explosion Hazards: Not Applicable 

Not Available 
FIammable Limits: Not Available L E L - N A  U E L - N A  

JIL Special F i e  FGhting Procedures: Not AppIicable . .  

Section V REACTIVITY DATA 

Stability Unstable - Conditions to Avoid - None Known 

Incompatibility (Mattrials to Avoid): Powerful oxidizing agents such as fluorine, chlorine irifluoride, manganese trioxide, ctc. 

Hazardous Decomposition o r  By-products: Sica will dissolve in hydrofluoric acid producing a comsive gas, silicon tetduoride. 

Stable - X  

Eazardous Polymerization May Occur - Conditions to Avoid - None Known 
WillNotOccur -X 





I PRODUCT NAME: BENTOMAT - ST 
81001 / 81003 
Page 3 Of 5 

Section V I  EIEALTH HAZAIU) DATA 

I Route(s) of Entry: Inhalation? Yes Skin? No Ingestion? No 

~ Health Hazards (Acute and Chronic): 
I Inhalation: Breathing silica dust may not cause noticeable injury or illness even though permanent lung damage may be 

occurring. Inhalation of dust may have the following serious chronic h d t h  effects: 

Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a progressive, disabling and sometimcs-fiual 
lung disease called silicosis. Symptoms include cough, shomcss of breath, whabng, non-specific chest illness and reduced 
pulmonary function. Smoking exacerbates this disease. Individuals with sil~cosis are predisposed to develop tuberculosis. 

Cancer Status: The International Agen for Res& on Cancer has determined that crystalline s i l ip  W e d  m the form of 
uartz or cristobalite h m  occupat~o~soums is CBtCjllo mic to h u m p  Grou 1 - .carcinogcqc to humans). Refer to 

rna@iak. The National Toxicolo&y Program classifits respirable aysplhe sics as "reasonably anticipated to be a 
carcmogen". For further m€orm&on See: "Adverse effects of Crystallme S i b  Exposure" published by the American 
Thoracic Society Medical Section of t h t e r i c a n  Lung Association, American Journal of Rtspiratory and Critical Care 

ata with Possible Relevance to Human Health: 
The small quantities of crystallime silica (quark) found in this product arc under n o d  conditions nannally coated With-an 
unremowb e layer of amorphous.silica andlor bentonite clay. IARC (Vol68,. 1997, IIP. 191-192) has-stafed that crpalhn e 
silica (quark) can differ in toxicxty depending on the minerals with which it IS combmed, citing stud~es m IARC pl. 42, 
1987 pg. 86 which stated that the toxic effect of crystalline silica (quark) is reduced by the "protective effe &...due m d y  to 

I 

: 'C (published m 5 P  une 997) m conjun&on unth the use of these 

Medicine, Volume 155, 761-765,1997. 

clay m e  d ...". 
Carcinogenicity: NTP? No IARCMonographs? Yes OSHARegulated? No 

Signs and Symptoms of Exposure: 
Excessive inhalation of generated dust may result m shortness of breath and reduced pulmonary function. 

Medical Conditions Generally Aggravated by Exposure: 
individuals with respiratory disease, bcludhg but not limited to, asthma and bronchitis, or subject to eye hitation should not 
be exposed to respirable crystallime silica (quartz) dust. 

4 * .. 
Emergency and Fint Aid Procedures: 

Eyes & Skia: Flushwithwater. 
Gross Lnhnlation of Dust Rcmove to fresh at; give oxygen or a@& respiration @necessary; seek medical at€cntioz~ 
Ingestion: If large amounts me d o w c d ,  get immediate medical attention. . 

Section VII PRECAUTIONS FORSAFE HANDLING AND USE 

to be Taken in Case Material is Released or Spilled: Vacuum if possible to avoid generating airborne dust. Avoid b e g  
car an approved respirator. Avoid adding w, product will become slippery when wet. * Disposal Method: Bury in an approved sanitary landfiI1, m accordance with fedtral, state and local regulations. 

~recputions to Be Taken in Handling and Storing: Avoid bnathing 
for Crystalline Silica may be exceeded. 
Other Precautions: Slippery when wet. 

use NIOSWMSHA approved respirator where TLV limits 

000286 
- -  - -  - -  

- -- . . -. . - -. 
... . . . .. 
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PRODUCT NAME: BENTOMAT - ST 

Section Vm coNTRoLMEAsuREs 

Respiratory Protection: Use appropriate resphtory protection for respirable particulate based on consideration of airborne wo&place 
=onctntration and duration of exposure arising fiom intended end use. Refer to the most recent standards of'ANSI ( ~ 8 8 2 )  OSHA (29 
CFR 1910.134), MSHA (30 CFR Parts 56 and 57) and NIOSH Respirator Decision Logic. 

Ventilation: Use local exhaust as required to maintain exposures below applicable occupational exposure limits (See Section rr). 
See also ACGM "Industrial Ventilation - A Manual for Recommend Racticc", (current edition). 

mtwtive G~OVCS - Not w i r e d  
Eye Protection - Recommended 
Other Protective Clothing or Equipment - None 

I WorWHygienic ~rsctices - Use.good ho~ekeeping practi~cs. ~. 
.' - 

REGULATORY INFORMATION 
I .  ' SARA 31 1/312:4 Hazard Catcg?ncs for SA+ section? 1 1/3 12 Reporting: chronic Health 

Thrs product contarns the followmg chemicals subject to annual release reporting requirrmentS under the SARA section 
!!!&372): None 

l CERCLA section 103 Renortable Ouantitv. None 

to cause cancer ardor 

Toxic Substances Control Act: All of the components of this product arc listed on the EPA TSCA Inventory or arc exempt from 
notification requirements. 

Enroman Inventow of Commercial Chemical Substances: All the componmts of this 
or exempt from notification requi?.esneats. (The E M C S  number for Quartz: 23 1-545-5) 

an Listed on the Inventoxy 

Canadian Environmental Protection Act: All the components of this product arc listed on the caaadiaa Domestic Substances List or 
exempt fiom notification requirunmts. 

Jauan MITk All the components of this product an existing chemical substances as defined in the Chemical Substance Control Law. 
&ustralfan Inventom o f Chemical Substances: 
notification nquirements. 

AII the components of this product arc listed on the AICS hvmtory or exempt from 

9 ifi tion: Class D, Division 2, Subdivision A (Very Toxic Matesial causing other Toxic E&cts) 
E 
m n  Commanitv Risk and Safetv Phrases: R40, R48, S22 

n Communitv La beline Classification: Harmful (Xn) 

NF-+PA Hazard Ratinv: Health: 1 Fm:O Rca*Vi~:o 
Hazard Ratins' Health: * Fire: 0 Rmct~~ity: 0 000287 

*Warning - Cipnic h@th effect possib!e - inhalation of silica dust may cause lung hjuyldisease (silicosis). Take appropriate 
measures to avoid- b e g  dust. See Sectron II. 

- -- - 
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81001 / 81003 
Page 5 of 5 

PRODUCT NAME: BENTOMAT - ST 

Section M REGULATORY INFORMATION CONT. 

References: R C q  for Toxic Effects of chemical Substances (RTECS), 1995 
s dustrial Hy 'ene and Toxic$ogy 

%Seventh Annuakcport on Carcmogens, 1994 
IARC Monograph Volume 68, Silica, Some Silicates and Organic Fibers, 1997 

.' 
The information herein has been compiled from sources believed to be reliable and isaccurate to the best of 
our knowledge. However, CETCO cannot give ray guarantees regarding information from other sources, and 

ly does not make any warranties, nor assumes any liability, for its use. 

. .  
I .. .. 
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Supplier Submittal Number: 1440-00 1 
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G S E I M n g T ~ ,  Inc. 

.- 

.e - 

24 February 1999 

Fluor Daniel Fernald 
7400 Wdley Road 
Fernald, OH 4503 

Attn: Kathy Fisher 

RE: Confinnation ofMaterial 
GSE Project Number 502302 

This letter is to inform you that GSE will commit 100,000 sf of production per day to the 
Fluor Daniel Fernald project. However, GSE carmot be responsible for Citcumstances 
beyond our control, which may lead to less than 100,000 sfof material being committed. 

Should you need more information or require fbrther assistance, please contact me at your 
convenience. GSE looks forward to another successful project with you. 

Regards, 

Robert Nan& 
Vice President of Domestic Sales 
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CORPORATE PROFILE 

INTRODUCTION 
GundldSLT Enviromnental, Inc., the parent company of GSE*, is a corporation formed in July, 1995 by the 
merger of b d l e  Envinmmed Systems, Inc. and SLT IEWiranmental, Inc. It is listed on the New York 
Stock Exchange under the symbol "GSE". The company's headquarters and two separate manufacturing 
facilities are located in Houston, Texas. GSE's GundSeal GCL clay lining manufktwhg plant is located in 
Spearfish, South Dakota, USA. Other manufacturing facilities are located in Germany, the United Kingdom 
and Egypt. 

The founding companies, SLT and Gundle, have long histories in the geomembrane industry. SLT pioneered 
High Density Polpthyla  (HDPE) lining systems and has been provided worldwide service since the early 
1970's. Gundle started operations in 1981 and grew to be the world's largest madkmmr and installer of 
geomembraues. 

Combined, GSE Lining Tedm~logy, Inc. ("GSE"), is the leading worldwide supplier and installer of flexiile 
geomembrane lining systems used in cantatrment systems and fbr the prevention of groundwater 
contarmnab: ' 'onandenvironmentaldamage. 

GSE manufkhues and installs flexible, geomembrane lining systems and associated materials principally for 
them- of wastes, liquids (potable, sanitary or hazardous) and in- products in cells, ponds, pits 
and lagoons. GSE's lining systems -the highest design criteria in the indushy. The principal ampommt 
of these lining systems is a geosptWc rnen;brant ranging from 20 to 240 mils (0.5 mm to 6.0 mm) m 
thickness. More complex ker  systems may consist of several membrane hers interlaid with geosynthetic 
clay liners, geotsttiles, reinfircing geogrids and drainage makriak. The flexible geomembrane lining panels 
are generally welded togedxz on the custom& jobsite using either an extrusion or a h i o n  bot wedge) 
process. The welded seams are tested both on site and in GSE's laboratory, on request, as part of its 
InstallationQualityAssuranceProgram. 

PRODUCIS 
GSE provides the Widest range of products that are used in assoCiation with g d r a u e  lining systems. 
These include geomembranes, geanets, geocomposites, ge&extiles, geogrids, yedical barrier syste;ms, concrete 
protection systems, geosyntktic clay liners, concrete attachments and other p d a b r i d  products. 

GEOMEMBRANES 
Geomembraues are rmn&Aud m seamless widths b m  approximately 16 to 34.5 feet (5 to 10.5 metas) 
and t h i h e s s e s  ranging h 20 to 240 mils (0.5 to 6.0 mm). 

GSE processes Various types of resins, inchrding, for example, HDPE and other polyethylene con@urations 
such as very flmile polyetaylene WE). All ofthese resins can be used to mnufhtm gamembm with 

also include a white or other color suface as wed as other special charactenstr. * *cs such as spark-testable 
conductive side fix nondestructive testing of the entire surfact of the sheet after instsllatian. 

asmooth surfsce or with texture on one or both sides to improve fiction &mtemt~ - 'cs. Theseproductscan 
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SMOOTH GEOMEMBRANES 
GSE HyperFlex* and GSE are produced &om premium grade virgin polyethylene resins and exhibit 
outstanding chemical resistance, W resistance, mechanid properties, environmental stress crack resistance, 
dimensional stability and thermal aging charactensh 'cs. They are especially suitable for applications requiring 
superior chemical mistance. 

GSE UlMex* is a premium grade very flexible polyethylene geome&brane liner with outstanding elongation 
and flexiiity. Its high Uniaxial and multiaxial elongation chracteristics make it particularly suitable for 
applications where differential sett lemd may occur. 

TExnnzED GEOMEMBRANES 
GSE HyperFrictiunFlex*, GSE UltraFrictionEleX*, GSE HD Textured* and GSE UltraFlex Textured are 
textured liners produced using two dif5rent marmfactLulll . g techniques. GSE HD Textured incorporates the 
texturing process with the extrusion of the sheet. Frictimex* is a patented secondary tauring process 
which creates a geomembrane that has the maximum physical properties available fir  textured ganembrane. 
Each method can produce sheet with one or both sides textwed. 

SPECIALTY GEOMEMBR4NES 
GSE Conductive* is a patented spadc-testable Iiner used in applications where field testing of the entire liner 
surhce subsequent to installation is required. GSE Conductive's one thin electrically conductive surface 
allows ele&cal spark testing over 100% of the surfact after installation using standard holiday spark test 
equipment. 

GSE White* pmembranes fpatented) have a W stabilized light reflective surface on one side. This reduces 

white surfkce used in GSEWhite also facilitates visual iaspection for installation damage. Both GSE White 
her temperature by reflecting solarenergythus reducingwrinkling caused by expansion and contra& 'on. The 

and GSE Conductive take adwntage of GSE's three layer coextrw *on manuf8cturing: technology. 

GSE HyperFlex FR* is a flame retardant geomembrane for use in applications where restrictions of flammable 
materials apply. GSE StudLineP sheets are man- in a variety of merial compositions such as 
HDPE and VFPE for use in concrete protection systems. 

G E O S ~ N ~ ~ E T ~ C  CLAY LINER (GCL) 
GSE manufactures a d q u e  geosynthetic clay liner called GSE GundSeal*. Gundseal cansists of a layer of 
premium bentonite clay adhered to a GSE geomembrane. Gunciseat is the only true clay/geomembraue liner 
available in the world for u n k n m e d  applications. The bentonite swells to several times its origiual volume 
when hydrated and seals any potential leaks at the point of origin GundSeal is manufadtuicd in rolls 17.5 fket 
(5.3 meters) wide and up to 200 feet (61 meters) long. 

GEONETS 
GSE rnanufktms HDPE met, GSE HyperNeP, for use in drainage systems, leak detection systems or 
leachate collective systems. GSE FabriNet* is mawfactured with geotd le  bonded to one or both sides to 
create a g-h net fbr use where soil is placed dinctly OIL tap of the drainage layer. Additionally, GSE 
distributes hdFlo+, a patearrted txi-planar geonet or geocomposite. 

MJscELtANEous 
GSE also manufactures other products for use in geatechnica applicaliom including GSE Curtain\Nall* and 
GSE m a l l *  vertical subsuface baniem, GSE P o l y W  concrete embedment strips, and many 
fabricated pr0d;lCts. GSE is also a distributor for the SensorS leak detectian system. 

oeoz35 
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GEOMEMBRANE MANUFACTURING CAPAB~LITIES 
GSE operates six m-g facilities which include flat cast extrusion lines and round die lines with 
coextrusion capabilities. Combined production capacity for geomembranes is as much as a billion square feet 
annually (depends upon mil thickness). GSE's ability to manufhcture sheet in many different Variations and 
colors has allowed it to satisfy some very unique customer requests. 

0 

Quality control is critical during manufhcturing. GSE geomembrane is monitored during and after the 
m a n u m  process by trained, experience Quality Assurance Inspectors. Stsltistical Process Control/ 
Statistical Quality Control and extensive testing in combination are an in&@ part of GSE's manufadwing 
precess that ensures the highest quality geomembrane available. 

GSE also has a large facility for prefabrication of piping, panels, and other specialty items associated with 
geotechnical and industrial hung applications. 

QUAIs]ryASS[TRANCE 
GSE's Quality Control/Quaiity Assurance Program begins with W specification of resins and other raw 
materids and extends through field installation. GSE tests all raw materials upon delivery to ensure they meet 
the strict requirements for its geosynth&c products prior to acceptance. 

As the liner is manufactured, our quality control team CoIlstSLIlflymonitors the sheet. All GSE sheet is spark 
tested for pinholes during the mandactwbg process. Samples are tested against stringent physical property 
requirements in GSE's state-of-the-art equipped laboratories. Certification is provided for each roll of 
geqmthetic product delivered to demonsme that it mects the contract specifications. 

The Installation Quality Assurance Technicians are independent oc but work closely with the Installation Site 
Managers to ensure that the goal of e is foremost. As the liner is installed, GSE QA Technicians 
undertake a four step quality control procedure. First, welding is performed by experienced Welding 
Technicians extensrveI * y trained in the use of seaming equipmen$ and equipment and welding technicians are 
p e e d  daily. Second, all weld seams are visually inspected. Third, GSE nondestructively tests 100% of 
al l  weld seams to *.there are no defects. Finally, GSE technicians take random coupon samples of 
mnpleted welds, and test each weld for peel and shear strength to -re the weld complies with the specified 
seam properties. 

0 

.̂ 

INSTALLATION CAPABIUl'TES 
GSE has the most comprehensive tum-lq k.lstallaton capabilities of all geomcmbrane lining companies 
worldwide. GSE provides its customers with Wallation services using G S E . w o r l ~ d e - ~ o n  teams and 
a global network of dealer installers. 

The GSE amstrudion staff is comprised of experienced, trained Site managers, Welding Technicians and 
Quality Assurance Technicians- AU GSE installations are under the supexvision of a GSE Site Manager. 
GSE Site Managers average more than 30 million square feet (3 million square meters) of installaton 
experience. Their'responsibiiandtrainhgassure each installationwill be in acwrdance withthe contract 
specifiicatians. GSE crews have available to them the most wmprehemive combination of seam welding and 
nondestructh testing equipment and systems applicable to the wide variq of geamembrane applications and 
installatians. 

From raw material specification to 

' .  
+Certain- afGSE Lining Tcdmology, k acrcgttaea in the United sttter and csrtrin fcmign coun$ies. GSE is angistadtradnnarlc of 
GSE Lining Tshnology. krc ' 

- --- -- -3  - __ _ _  
. - -. 
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REFERENCELIST 

Job Name AQPaTLalldmCtU2 Ell22 
Location: Birmingham,& 
Owner: ~~ 

Engineer: CQA Services 

. Insbllation: 6omilHDP.E 421,000 sq. ft 
G e o W e  231,Ooo sq. ft 

66,Ooo sq. A. 60 mil HOPE Texhued 

Completed Febr~ay 1997 

Job Name Rivawood Inttmational H1196 
Location: 
Owner: 
Engineer: Maxim 
Gc: Hebercostello 

westMom,LA 
Riverwood International 

Installation: 6omilHDPE 2,090,000 sq. A. 

Completed: Jarruary 1997 

-- 2739 

Job Name: 
Location: 
Owner: 
Engineer. 
GC: 

01042 

Installation: 6omilHDP.E 154,Ooo sq. fL 
6omilHOPETeXtlXed 88,Ooo sq. ft 

Completed: Decembq 1996 

Job Name BFI B&n Valley 

Owner. BFI 
. Location: F W o a K Y  

Engineer: Kcvirons 

01054 

]installahon: Geocomposite Sl1,Ooo sq. ft 
40milLDPETartllred 481,Ooo sq. ft 

Completed: . November 19%. .. , . 

rev. 06Aw97 . ...,.. i.;..... . _.__ . . .. .. -. 
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Job Name: BFI Sinton 
ILOcltion: Sinto4 TX 
Owner: BFI 
Engineer: Golder 
Gc: Addicks 

Installation: 60milHDPE 

Completd November 19% 
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H1203 

262,000 sq. ft. 

Job Name: SanLaiscaaal 
Lacation: L o s B a n O &  CA 
Owner: SanLuisWaterDistria 

L1248 

Installation: 40 mil HDPE Tcdnred 1,763,000 sq. ft 

Completed November 19% 

Job Name: prince George 
Location: upper Marlborn, MD 
Engineex EAEngineering 
Gc: CherryHill 

Installation: Gentextile 
60 mil HDPE 
-Net 

Completed November 1996 

C1113 

1,500,000 sq. ft 

130,000 sq. ft 
783,000 sq. ft 

Job Name: BFINorth Shelby Dl108 
Location: 
h e r :  BFI 
Engineer: STS 

Installation: 60milHDFE 
60 mil HDPE Tarhued 

Completed November 19% 

172,000 sq. ft 
172,000 sq. fL 

. .  
.. - . 

2 
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Job Name: BFIMiddlepoint 01026 

Owner: BFI 
Loution: MlxksboOro, TN 

Installation: 60 mil HDPE Textnred 746,000 sq. ft 
60 milHDPE 59,000 sq. ft 
Geocomposite 24,000 sq. ft 

Completed: November 1996 

Job Name: CrtssonPhaseII 
]Location: Victor, CO 
Gc: Ames constraction 

K113 1 

Installation: 8OmilLDPETextured 3960,000 sq. ft 
100milLDPE 640,Ooo sq. ft 
100 mil LDPE Textured 640,000 sq. A. 

Completed November 1996 

Job Name KwnecottPond Kl196 
Loution: salt Lake city, UT 
Owner: Ktnnecott 
GC: w.w.clyde . 

Installation: 80 mil HDPE White 5,Ooo sq. ft 

Completed: November 1996 

Job Name: K€3lXk%OttRepository 
Location: Salt Lakc CitJr, UT 
Owner: Kennecott 

Ins&uation: Geonet 
8OmilHDPEcondnctme 
6omilHDPEco- 
Geotortile 
60milmPE 
GzmdFlow 
60 mil HDPE Textured 
8OmilHDPETextmed 

G a  
80milHDPE 

Completed November 19% 

K1163 

1,455,000 sq. ft 
1,369,000 sq. ft 
lJ290,000 sq. ft 
144,000 sq. ft 
79,000 sq. A. 
73,000 sq. ft 
50,Ooo 4. ft 
50,Ooosq.ft I '  

46,000 sq. ft 
14,000sq.ft . 
8,700sq.ft : .  

3 





Job Name: McCainFoods * J1054 
Location: Othello, WA 
Owner: MccainFoods 
Engin- JUB 

Installation: 60 milHDPE 3,250,000 sq. ft 

Completed November 19% 

Job Name: cowlitr co 
Location: Kelso, WA 
Gc: DelHurIudumies 

J1149 

. Installation: 6OmilHDPEwhitc 371,000 sq. ft 
60 mil HDPE White Tadmed 61,OOO sq. ft 
60milHDPE 13,000 sq. ft 

Completed: November 19% 

JobName: . 
Location: 
Engineer: 
Gc: 

L1211 

Installation: 60milHDPE 11,700,000 sq. ft 
60milHDPETeXtRred 1,500,000 sq. f t  
-textile 91,Ooo sq. ft 

Completed October 1996 

Job Name: TS Ranch Dam & Channel L1252 

Owner: Barrick Goldstrike 
. Location: CarIiQNv 

Installaton: 60 mil HDPE 
Geotadile 

1,500,000 sq. A. 
246,000 sq. ft 

Completed: October 1996 



e 

* 
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Job Name: UmetcOMinerals 
Location: r-;lsDer,wy 
Owner: UmetcoMinaralS 
Gc: UmctcoMinrrats 

-tion: 6omirHDPE 
Gamct 
Geotactile 

K1180 

1,650,000 sq. ft 
821,Ooo sq. ft 
19,Ooo sq. ft 

Completed: October 19% 

Job Name: BFIGoldmTriangle , 01036 
Location: Bellmans= 
O w n C E  BFI 
E n g i n e  GOlder 
Gc: Addicks 

Installation: 6 0 d H D p E  420,000 4. ft 

Completed . October19%. 

60 mil HDPE Textured 35000 4. ft 

i 

L1209 

Installation: 60milHDPETcxhmd s,soo,o0o sq. ft 
60 milHDPE 4,000,000 sq. fL 
Geotodilt 329,000 sq. ft 

Completed: October 19% 

Job Name: JeffersoncomatpLF 
Location: J&&son,AL 
Gc: BEc/Auwaste 

Installation: 60milmPE 

Completed: October 1996 

E418 

1,512$oosq.fL . . 

5 
-. - .  . 
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Job Name: Port Washington 
Location: Port Washington, NY 
Gc: BIWO 

A339 

' Installation: 60milHDPEtcxttmd 1,100,000 sq. ft 
60milHDPE 682,000 sq. ft 

Complete& October 1996 

Job Name: DallasMcCommasranrlfill H1174 
Location: Dallas;= 
Gc: -on Remediation services 

Installation: Geotcxtile 1,o0o,oO0 sq. ft 
60milHDPE 750,000 sq. ft 
60milHDPETwnred 265,000 sq. ft 

Completed: October 19% 

Job Name: BFI Blue Ridge 
Location: Houston,TX 
Owner: BFI 
Engineer: Golder 
Gc: AMicks 

Hl205 

Installation: 60 mil HDPE 600,000 sq. A. 
60milHDFETerdured 116,000 sq. ft 

Completed: October 19% 

Job Name: GE 
Location: BumillqAL 
om-. GE 

41093 

Installation: 100 mil HDPE co* 38,000 sq. ft 
Geonet 38,000 sq. ft 

Completed: scptembcr 1996 

000304 
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Job Name Sunshinecanyon 
Location: SY-, CA 
Owner: BFI 

L1193 

Installation: -textile 46,Ooo sq. ft 
60 mil HDPE Tcxhxre 25,Ooo sq. ft 
GCL 25,000 sq. A. 
Gexme$ 25,Ooo sq. ft 
60 mil HDPE Double Textured 22,OOO sq. A. 
30milHDPE 13,000 sq. A. 

Completed: September 1996 

Job Name Barney'sCqmBC5 K1116 
Location: Binghamcanyon,uT 
GC W.W. Clyde constroction 

I U S t d M i O n :  60 milHDPE 1,730,Ooo sq. A. 

Completed: September 19% 
. .  

Job Name: BFI-Chatcan Frtslo 
Location: Fresno, CA 
Own= BFI 
Engineer: Vector 

01035 

Installation: 40 mil HDPE 5oO0,000 sq- ft 
40 mil HDPE Textured 1,500,000 sq. ft 

Completed. sepmnber 19% 

Job Name: 
Location: 
owner: 

Gc: 
EIigiIlCf2C 

Installation: 

Completed ' 

H1202 

60milHDPETadared 368,000 sq. ft 
-mP=ite . 361,000 sq. A. 
6omilHDPE 23,Ooo q. ft 

_- .. . September 1996 . .I 
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Job Name: coeUtRochcsterPad 
Location: Lo=Lock,Nv 
Gc: A M l C o ~ o n  

L1142 

Instauation: 80 mil HDPE Tcxtnred 2,377,000 sq. ft 

completed: septembu 1996 

B1098 

Instahtion: 100 mil HDPE Textured 1,300,000 sq. fL 

Completed September 19% 

Job Name: 
Location: 
owner: 

Lyondell Brine Pit 

Lyondell 
MtBelleViqTx 

Installation: 40 mil HDPE 
Geotextile 
60milHDPE 
Geonet 

61276 

22,000 sq. A. 

15,000 sq. A. 
18,000 sq. ft 

15,000 sq. ft 

Completed: August 1996 

C1081 

Instabtion: Gatextile 610,000 sq. A. 
6OmilHDPETartnred 156,000 sq. A. 
Gam& 156,000 sq. A. 
60 mil HDPE 149,000 sq. A. 

Completed August 1996 
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Job Name sanifiu/citizen’sDisposal F1126 
Location: Grand Blo& MI 
Owner: saniffll 
Engineer: m 
Instabtion: 6OmilHDPE 

Geacompositt 

Geotextile 
Geonet 

60milHDPE 

Completed: August 1996 

615,000 sq. ft 
612,000 sq. fL 

15,000 sq. A. 
15,000 sq. ft 

605,Ooo sq. A. 

Job Name WebsterParishLandal 
Location: 
GC: Plaquemineco~ctors 

H1173 

Installation: Geommposite 400,000 sq. ft 
60 milHDpE 220,ooo sq. ft 
60milHJXETartured 140,000 sq. ft 

Completed: August 1996 

Job Name Al Turi A1096 
Location: G o s h e s ~  
Owner: Al Turi 
Enginem Emcon 

Installation: 60milHDPETCXtUd 261,000 sq. ft 
Geocomposite 261,000 sq. ft 

Completed: August 1996 

Job Name: BFI SunsetFarms H1204 
Location: Travis Coun~, TX 
Owner: BFI 
Engineer. Golder 
GC: Addidrs 

Instalintion: 60mirHDPE 575,000 sq. ft 
79,000 sq. ft 60 mil HDPE Textured 

Completed: :’ August1996 

--- 
. 

-. . . . . .... 9 mr,06/02/97 - 
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Job Name LaRoche 
Location: Belvidere,NJ 
Owner: LaRoche 

21192 

Inst2uation: 80 mil HOPE conductive 44,Ooo sq. f& 
Tartared 

Complet& August 1996 

Job Name GrOosecreek J1130 
Location: s-w, ID 
GC Ltdcon~csCons t roc t ion  

Completd. July 1996 

1~250,000 sq. f t  

80,000 sq. ft 
291,000 sq. ft 

Job Name -. FortHowardPaper F1097 
Location: GnenBar,m 
Own= Fort Howard Paper Company 

Installation: 40 mil LDPE 
40milLsPETeXtUXed 

Completed: My 1996 

807,000 sq. ft 
60,000 4. ft 

Job Name: FranklinExpansionPhaseII A1057 
Location: Tiltoq NH 
owner: TownofFranklin 
Gc: Pikehdlls&ies 

Inst;Luztion: 80 milHDPE Tadmcd 183,000 sq. ft 
8OmilHDPE 57,000 sq. ft 

Completed: July 19% 



e 
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Job Name: Cortez Gold Acres . L1213 
Location: cnsscmt Vale, Nv 
GC: capeland Consauction 

Instpllation: 60miIHDPE 
80milHDPE 

Completed: July 19% 

717,000 sq. R 
41,000 sq. ft 

Job Name: chesapealcepapercompany C1117 
Location: Roanoke, VA 
Owner: BiaCkBtVeatch 
Gc: Massic contacting, Inc. 

Instillation: Gcotartile 
60 milHDPE 
60 mil HDPE Textured 

Completed. July 19% 

1,167,000 sq. R 
268,OOo sq. fL 
122,OOo sq. f& 

JobName: . . 
Lacation: 
Owner: 
Engineer: 
Gc. 

All17 

Installation: 4OmilLDPE 458,000 sq. R 
Geocomposite 411,000 sq. R 

Completed hrnt 19% 

61271 

Xnstallation: 80 mil HDPE Texaued 2,500 sq. A. 
Georlet 750 sq. ft 

Completed: June 1996 

11 
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Job Name: Cyprus Bagdad 

Gc: AmesConstruction 
Location: Bagdad, 

K1153 

Installation: 80 mil HDPE Tcctnred 375,000 sq. A. 
57,000 sq. A. 60 mil HDPE 

Completed: May 19% 

Job Name: B o t e t o U r t ~ M c e l l 2  a146 

ownu: Botetourt county 
Location: T m m e ,  VA 

Gc: Counts & Dobyns 

Installation: Gcotextile 189,000 Sq. A. 
60 mil HDPE Textured 189,000 sq. ft 

Completed: May 1996 

Job Name: SaltRiverLandm 
Location: ScottSdal~Az 
Owner: Rich Allen 

K1148 

Installation: 60 mil HDPE 250,OOo sq. A. 
6OmilHDPETadurtd 250,Ooo sq. f& 
Geocomposite 240,000 sq. A. 

Completed: April 1996 

Job Name: Wllntcmnnchemical 21158 
Lmafion: Bc lp~ ,  OH 
owner: Huntsmanch~cal 

Installatioxc 60 mil HDPE 64,ooo sq. ft 

Completed: April 1996 

2 7 3 9  





Installation: 60 mil HDPE 
HYFNet 
G a  

Completed: March 1996 

= - 2 7 3 9  

W681 

969,000 sq. ft 

28,000 sq. f& 
450,000 sq. ft 

Job Name: MiraMar 
Location: san Diego, CA 
Owner: City of San Diego 
Gc: Rasmussen 

L1177 

Installation: 80 mii HDPE Textured 110,000 sq. ft 
Geotartile 30,000 sq. ft 

Completed: March1996 . . 

Job Name: CityafHarhgen 
Location: Harlingq Ix 
Owner: City ofHarlinga 

H1176 

Installation: -mposite 180,000 sq. ft 
60milHDPE 143,000 sq. ft 
60 mil HDPE Textured 24,000 sq. fL 

Completed: March 19% 

Job Name UppCrSWArfransasranAfilr H1152 
Location: NaShvilqAR 
Owner: UppcrswArkansasranAfilr 

Installation: 60 miiHDPE 14,000 sq. ft 

Completfsk Febntary 1996 , 

13 





Job Name: North Star Steel 
Location: KingmaTzAz 
Engineer: PatMdMarraTa 

71058 

Instauation: 60 mil HDPE 

Complete& January 1996 

163,000 sq. A. 

Job Name: Channelview Brine Pit 
Location: MLEkllevic&Tx 
Owner: Lyondell Pehrochemical 

H1162 

Instanation: 40 mil HDPE 89,000 sq. ft 
60 milHDPE 89,000 sq. ft 
Geonet . 89,000sq.fL 

Completed: December 1995 
I 

Job Name: Golden sunlight 
Location: JeEerson,MT 
Owner: Goldea sunlight Mine 

J1083 

Instailation: 6omilHDE 1,292,000 sq. ft 
60 mil HDPE Texbmd 9,000 sq. fL 

Completed December 1995 
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“QUALITY PEOPLE MGNG QUALI7Y PRODUCTS” 
Bill Walling January 28. 1997 
GSE 
19103 Grmdle Road 
Houston. Tx 77073 

ality polyethyknc, has shipped a Iot of Material to 
and analysis an listed below. This data has been 

located itere in Beaumont. Lt’ you should ne& 
c this teporc pieass: call your Sales office in ming, 

Hopper CY Number 

Date o l  Manufrcnrrr 
P.O. Nllraber 

wcy- 

Loc?ltionShivped to 
Aldine. 7% 

Resin .4aaiysiS 
Lot Data 

0.55 Welt Indm (gaUl10 &) E 
Densiry (@a) 0.935 

Thank you for your business. 
contact our sales R e p r c s e n r a t i Y  

: .  A 





JHW 11945-96 

FAX: 713-230-8640 

GSE Lining Technology, Xac. 
19103 Gundle Road 
 ousto on, TX 77073 

ATTI?: Rick Schaefer 

T h i s  letter W i l l  c e r t i f y  that the Marlex* resin‘ shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

.’ Type :* EIHM TR400GS . d 

Lot Number.: 7160820 

D a t e  Shipped: 06/14/96 
Package : PSPX 2571 
Quaatity: 172800 LSS. 
M e l t  Index, ASTM D1238: .I10 G/IO M I N  
ELMI F l o w  Rate8ASTM D1238: 11.6 G/10 M I N  
Density, ASTM D1505: .938 G/CC . 
HLMI/MI R a t i o :  105. G?4/10 MIIN 
Production. D a t e :  06/11/96 
ZSCR, F/50, Cond. B: 1500 HOORS ** 

P . 0 .  Number: VERBfiL 

3, E, Vaden 
Quality Assurance Manager 

For COA questions call Sharon Robfnetre, 713-475-3625 

* R e g .  U.S.  P a t .  O f f .  
**.Nominal Value (not tested on each lot) 

cc: QA-File-RC 

. .  
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Supplier Submittal Number: 

Document Number: 

1440-001 

1440-OOlG 

Specification Requirement 
Reference: 

Document Description: 

02770P. 1.05.A.4 

Certification of 
Welding Rod 
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GSE Lining Tadwobgy, Inc. 
Technical Support 

February 12,1999 

Kathy Fisher 
Fluor Daniel Fernald 
7400 Witley Road 
Fernald, OH 45030 

Subject: Certification'for Welding Rod 
Project Location: F d d ,  OH 
GSE Project No. 502302 ... Certification 

.' 
d 

The undersigned, being qualified and authorized to do so, hereby certifies that the extrudate is 

. 
the same resin types and has the same properties as the HD@, HyperFlex and HyperFnCtionFlex@ 
geomembrane to be supplied to the above project. 

Regards, 

E@ 
Eric Reed 
Technics Suppox? Supervisor 
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Supplier Submittal Number: 

Document Number: 

Specification Requirement 
Reference: 

Do curlment Description: 

1440-001 

1440-00 1 H 

02770P. 1.05.A.5 

Certification of 
Minimum Average 
Roll Values 





March 3, 1999 

Fluor Daniel Fernald 
7400 Wiiley Road 
Fernald, OH 45030 

Attn: Rick Holbrook 

RE: Roll Dimension Clarification 
GSE Project No. 502302 

GSE inadvertently stated GSE’s standard roll dimensions in the Pricing Schedules (Base 
Contract -Cell 3 Liner, Option 1-Cell 1 Cover System, and Option 2-Cell 4 Lher System) 
during the Bid Phase. GSE’s bid is based on providing roil sizes for this project that 
comply with theroll dimensions in Table GML%OT, Table GML-80S, Tabie GME60T 
and Table GML-60s. This was a mistake on GSE’s part and again GSE will meet the 
specified roll sizes. 

I look forward to working with you again and to another successfbl project. Should you 
need anything else, please contact Roger Krabel or myself. 

@ 
%- 

- 

Regards, 

Eric Reed 
Technical Support Supervisor 

Cc: Roger Krabel- GSE Sales Manager 





. 
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.- 
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GSE Lining Technology, Inc. 

February 12,1999 

Fluor Daniel Fernald 
7400 Wdey Road 
Fernald, OH 45030 

Atin: Kathy Fisher 

RE: Ced6cation of 30 mil HD*, 60,80 mil H~&rFricti~~iFle~@, and 60, 
HyperFlex* Properties ,' 

GSE Project No. 502302 e 

O m i l  

Certification 

The undersigned, being qualified and authorized to do so, hereby certifies the 30 
mil HD*, 60,80 mil HyperFrictionFlex", and 60,80 mil HyperFlex@will meet the 
following properties: 
1. MARV - GSE's' HyperFrictionFle~ physical and mechanical properties will meet the 

2. Reclaim - GSE hereby certifies that no reclaimed polymer will be used in the 
properties as fisted in Table 0277OP-1 with a 95% confidence level. 

production of materials for the above referenced project. Recycled material reworked 
from GSE's manufkturing proc;ess may be added, but will not exceed 2% by weight. 

Eric Reed 
Technical Support Supervisor 
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Specification Requirement 
Reference: 
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1440-001 

1440-00 1 I 

02770P. 1 .05.A.6 

Recommended Long 
Term Storage 
Requirements 

000322 
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GSE Lining Technology, Inc. 

RECOMMENDED HANDLING AND 
STORAGE PROCEDURES 

HANDLING 

1. 

2. 

3. 

4. 

Material manufactured by GSE L i i g  Technology, Inc. is provided on flat, wound rolls in 
three approximate sizes: 

22.5 ft (6.75 m) wide and 2 ft  (600 mm) in diameter, 2800 Ibs (1275 kg) 
24.0 ft (7.32 m) wide and 2 ft  (600 mm) in diameter, 3500 Ibs (1610 kg) 
34.5 ft (10.5 m) wide and 2 A (600 mm) in diameter, 4400 lbs (2025 kg) 

Actual roll dimemions are provided when material is shipped. 

To assist in handling, two (2) lifting straps are supplied with each roll. For effective handling, a 
lifting bar (not supplied) 8.2 ft (2.5 m) long must be used to lift the rolls for loading and 
unloading. 

Extreme care must be used in crane handling so that damage to the edges of the rolls does not 
occur during handling. 

Eother handling equipment is used which could come into direct contact with the material, w e  
should be exercised to assure the material is not damaged or punctured. 

STORAGE 

1. The material is manufactured to be suitable for outdoor instaltation; therdore, covered storage is 
not required. Caution: If high winds, hail or other adverse environmental conditions are 
expected, covered storage may be considered to assure the material is not damaged. Also, 
where local conditions warrant protection from theft or vandalism, consideration should be given 
to storage in a secured area. 

2. The ground surface on which the material is stored should be similar in character to the area to 
be lined. It should be free of all debris, rocks and other protrusions which could damage the 
liner material. 

3. Rolls can be stored by stacking one on top of the other. The recommended maximum number of 
rolls which can be stacked on top of one another is five (5) rolls, i.e, two high. 

4. Boxes of welding rod should not be left outside but stored in a secure, dry, covered area. 
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02770P. 1.05.A.7 

Recommended 
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Requirements 
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GSE Lining TechnoIogy, Inc. 

Field Installation 

Quality Assurance Plan 

GSET,ininrrTmogy, Inc. reservesthe to cbge, modi@, or discontinuetheuse ofthe 
policies and procectures described herein without notice or prior consent except as txmmady 
obligated to do so othenvim. . .  

-2 - 
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1.32 Progress- 
I t i s r e c o m m c a d e d m ~ ' * ~  ' - Meeting be held 
among appropriate parties to discuss current progress. 
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I I I I I 
I I I I I I 

In ~ t o f h e s e v a u e S ,  &e sample shall not fail within the seam area 
Four out of five spedmeas meehg the above aiteria will c u d u t e  a 
passing= 

7 ~ 

q . .  
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.< _.; 
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Daily Progress Report Master 

SUPERVISOR 
TECHNICIAN 

TOTAL 
LABOR 
OPERATOR 
0- 

TOTAL 

1-800.435.2008 

NUMBER TOTAL HOURS 

TOTAL 

. TOTAL 

Location Job# Date 

TYPEANDMIL 
OF MATERIAL 

4 

c( 

SQUARE FEET SQUARE FEET 

k 
I 

I 

PROGRESS-DEU,YS-COMMEXWS-ACCIDENTS ON SITE 

I I FAXED/CALUD 
RAIN/sNow/wIND I TEMPERATDRE OF 

000343 
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Progress Report Master Page 2 e 

'roject Lacation Job# Date 
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GSE FIELD INSTALLATION 
QUALITY ASSURANCE MANUAL 
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Supplier Submittal Number: 1440-00 1 

Document Number: 1440-00 1 K 

Specification Requirement 
Reference: 

Document Description: 

02770P. 1.04; 
02770P. 1.05.A.8 

Warranty 

000347 
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- 2 7 3 9  PRO-RATA LIMITED WARRANTY 
FOR GSE LZNING TECHNOLOGY, INC 

te: Warranty No. 
chaser Name: Project No.: 
.dress: EE&Datc: 
7, State: Project Name: 
duct TypelDescrition: GSE LINER PRODUCTS Project Address: 

;E Lining Technology, Inc. ("GSE") warrants each GSE product described above to be h e  frcrm puprid rnmxkmm * gdefeCts(a3 
scribed by the contract's mated spdiications) and to be able to withstand Ilormal FvcathcM g f o r a p e s i o d o f ~ ( 2 0 ) y e a r s h m  
2 above &&e date for "normal use" in approved applications. This limited warranv does not include damages or defects in the  
s product resulting from acts of God, casualty or c a m p h e ,  including but not limited to: earthquakes, fioods, piercing hail, 
.madoes or force majcun. The tenn "normal use" does not include, among other things, the exposure of GSE's product to harmful 
Micals, abuse by ma-, equipment or people; improper site prepamtion or placement of cover mattriats; eXCCSSkYe prrssures 01 

xses b m  any source. This WaZTanty is intended for commercial use only and is not in &ect for the connunu as defined in the 
agnuson-Moss Warranty Act 

iould ddtcts or premature loss of use within the s c o p ~  of this wamnty occo~, GSE wiU, aJ its option, or rephce the GSE 
.duct on a pro-rata basis at the current price in such mannw as to charge the purchascrody for that portion ofthe wananted life 
hichhas elapsedsince the purchase ofthe product GSE shall have the right to inspect and dctcrmJne the cause afthe alleged defect in 
eproduct and to take appropriate steps to npair or replace the product i fa  dcfcct exists that is covtnd rmder this wananty. This 

wananty only extends to the gcosynthetic portion of this product manufactured by GSE and does not apply to any third-pa@ 
materials attached to GSE's product The third-- portion of the product will cany the original xuanuhctmr's 

hyclaimfor any aileged breach ofthis warrantymustbemade in mixing, by certified mail or wmicr, to the president of GSE, wit& 
P (10) days ofpllrchastrbecoming aware ofthe alleged M a  Should the nquirtd notice not be given, the defect and all wananties 
re waived by the purchaser, and Purcpaser shall not have rights under this wamnty. GSE shall not be obligated to perform any 
spection or obligated to perfom any repair or replacement under this warraaty until the area is made available fr# from all 
bstructionS, water, sludge, nsiduats and I i q d s  o f a q  kind If- inspection it iS dttcrrmntd thatthereisnoclaimunderthis 
m t y ,  purchaser shall nimburse GSE for its costs associated with the site inspcaion 

"ice- - - J that will be passed through to the Purchaser. 

n the event the exclusivt remedy pmvided herein fails in its r-nmtiaf purpose, and irt that event only, the purchaser shall be entitled to 
I rem of the purchase price for so much of the product as GSE determines to have viohteci the wafian~y provided h& GSE shall 
lot be liable for dire% hdi- special, consequential or incidental damages resulting from a breach of this wanranty including, but no1 
imited to: damages for loss of production, lost p d r s ,  personal in- or propcrty damage. GSE shall not be obligated to reimburse 
?urchasu for any nPain, nplacemtns modScations or alterations made by purchaser to GSE's producf nnltss GSE s p e c i h U y  
authorid, in writing, said repairs, nplactments, modifications or alterations in advance. GSE l i a b i i  rmda this warranty shall in na 
sent exceed the replacement cost ofthe product sold to the purchaser for the particular installation in which it failed 

GSE neitherassumts nor a u t h o ~  any person other than an &ccr&GSE to assume for it auy otha or additional liability 
connection with tbe GSE product made on thebasis ofthe Limited Warranty. GSE MiUCE!3 NO WARRANTY OF ANY KINB 
0- THAI? THAT GIVEN HEREXN AND HEREBY DISCLAlMS Au WARRANTIES, INCLUDING BOTH EXPmS 
OR IM2IJED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE "HE 
WARRANTY XS IN LDZU OF ALL OTBER WARRANTES, AND BY ACCEPTJLNG DELIVERY OF TBE PRODUCT 
PURCHASER WAIVES AIL OTHER POSSIBLE WARRANTIES. GSE's WARIUNTY BECOMES AN OBLIGATION 01 

lslITanty is extended to'the purchaser and is non-transferable and non-assignablt, Le. thus are 120 third-party beneficiaries to thi: 

0 PERFORM UNDER THE WARRANTY ONLY UPON RECEIPT OF FINAL PAYMENT 
G@ 

, 
-manly. 

ooaza.8 
0191LINR pscl 





Supplier Submittal Number : 

Document Number: 

Specification Requirement 
Reference: 

Document Description: 

1440-00 1 

1440-001L 

02770P. 1.05.A.9 

Completed Forms 
Gh4L 804, GML 80- 
T, GML 604, GML , 

60-T, GML 30-T 
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SML-BOT TECHNICAL INFORMATON 80 MIL TI ‘RED GEOMEMBRANE U N E ~  
;ATION t F99W1726 RE.FER TO SPECIFICATION SECTION 02nop 

(€523 MINIMUM 
JESS AVERAGE 
=IC G R A W  
)N BLACK 
)N BLACK DISPERSION 

I 
D5994 76 m L  ves  

D732 - A OR Dl505 0.94 min Q 
Dl603 2 - 3  % /\/.e5 
D5546 CATlORZ 

I35994 80 m i  / v  e5 

V R S  I 
GRIGM12 - I 

lGTH AT WELD D638 
IGTH AT BREAK D638 
;ATION AT YIELD 0638 

EMP BRITTLENESS ,07468 
SIONAL S T A B l m  D12W 

RESISTANCE Dl604 

;ATION AT BREAK D638 

iED CONSTANT TENSILE LOAD D5397 

SLZE 

lPROPERnES 
I 5:NT VlRGlN RESIN I 

REVISED: 01Rll39 

7 mik men ~ 5 
/ I 

168 PPI 
120 PPI 

lOa% MIN / p s  
12% MIN I i 

-6pC MAX / v p  5 
+I-2% MAX / &S 

VP-.$ 

\/P -5 1 -  -- 

500 HRS MIN / I 
56LB 
20 R wide. mln / 
390 R length. min 

98% MIN Y& 

d 

n 
FLOW INDEX D l 2 3 8  E 
I ’  RE 

1 D792 A OR D l 5 0 5  

( T M S F I U E R S  

0.935 !$e5 
1 . ~ 1 0  minute mpz v \ /p s  
1W.ooO S F  /vas 
1% / 

/ I 
,lNG ROD RESIN SHAU BE COMPATIBLE WITH 
:RED REQUIREMENTS ON THIS SHEET Y d s  
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j ~ ~ a  TECHNICAL INFORMAnON 60 MIL 7 JREO GEOMEMBRANE UNER 

-- REFER TO SPEClFiCAllON SECTlON 02nOP 

-THE FOUOWING INFORMATI04 WITH ME P R O W  
SPEClErlED SPEClnED CONMRMS 
AsIM BEOUlREMEKT TOSPECS 

.kmHQQ YESlNO 
*PROPERTlES 
IESS MINIMUM M994 58 MILS ye 
E S S  AVERAGE 05994 6U MILS 
qC G R A W  0792 -A OR 01505 494 MIN rvo < 
IN BLACK Dl603 2-3 % V P J  

ITY HEIGHT GRlOMl2 7 MILS MIN / < 
IN BLACK DISPERSION D5596 CAT1 OR2 /./p - 5 

/ 
PROP- 

GTH AT WELD D638 126 PPI 

'ATION ATWELD D638 12% MIN 
;ATION AT BREAK D638 100% MIN 

GTH AT BREAK D638 90 PPI 

EMP BRTUNESS 0 7 6 8  boc MAX 
SIONAL STAEIuT/ D12W +l-2% MAX 
(ED CONSTANlTEEJSllE LOAD 05397 500 HRS MIN 
TESISTANCE D l  004 42 LB 
SIZE 20 R wide, min 

390Rkn&min 
I I I '  

m R G l N  REStN 198% MIN V&. 5 
I n7 , 

iED REQUIREMENTS ON THIS SHEET I 
I 

REVISED: 01f20199 



e 
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CfGlERMsrORAot 
-AI I mtw 
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I I 1 

I 
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~ LE GML-304 TECHNICAL INFORMATlON 30 MIL SMOOTH GEOMEMBRANE UNER 

ASTM 
J!mHQQ 

I PROPF- 
XNESS MINIMUM 05994 
XNESS AVERAGE 05994 

D792-AOR D1505 
D l  603 

IEON BLACK DISPERSION 05596 

~ 

I 

1 JCITATION # F99P301726 

SPEClnED CONfORMSREMARKS 
B E a m E E m m  1 I 

YES/NO 

27 MILS V 4  s ! 

2-3 W I 

30 MILS /&J 
0.94 MIN /&/ 5 1 1 

i 

CAT1 OR2 /up> 
/ 

I ‘ -PROPERTlES 
:ENGM AT YIELD 

* IGA flON AT BREAK 
II TEMP BRITUNESS 
WSIONAL STABlrn 
\R RESISTANCE 
I SKE 

I I I I -- I 

D638 65 PPI VP,3 
m a  120 PPI s5 
0638 12% MfN / A  . .  

D746-B -6oc MAX / 5  
Dl204 +/-2% MAX 

t 

D l  004 20 LE /vp,,, 

D638 100% MIN 

22 Rwide, min / 
410 A length, min 

ROPFRTlFS 
KENT VIRGIN RESIN 98% MIN 
NSrrY 0792 A OR01505 0.935 
LT FLOW INDEX 01238 E I .Og/ lO minute, max 
NMUM ADDITIVES/FIURS 1% 
ZIDING ROD RESIN SHALL BE COMPATIBLE WITH 
ECIRED REQUIREMENTS ON THIS SHEET 

// I 
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DENASS ADAMS 
G.sz L m m G  - JXT 
19103 GUNDLE ROAD 
EOUSZJN, !IX 77073 

Wil chemical, a major supplier of quality plyet)ryler;e, has sbLEe", a 
lot of material to yort- facility. 
=e listeci belaw. %s data hss been su9plied 'cy our Quality Co~trol 
Laboratory located here in Bearrmollt. 
infomation or another c w  of - a s  reparc, please call pur  sales 
office in ZDDISON, NJ ?hone: (9081321-6000- 

Tie lo t  i&.mificaricn md zalyses 

If ycu sksuld.  Eeed f?r.t.:?er 

P=Oduct Ty_oe -601 

Eopper Car- RUSX-009018 
wtity S k i -  191,750 L3 
Date Mam.dacmrd 04/26/1399 
Delivery Hot8 0 0 8 0 0 5 8 943 

Lot Numb€?= A-60651 

Thk! you for  youz business. 
w not hesitate to ccntzcz a= sales wres=tative ir, your -a. 

15 yw need a&ti=; i  assistaxe, please 

ct: XP-EDISm TO: (281) 230-2510 D- ADAbds 
JD 

DON= 

-page I of 1 
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DZNISE AlXMS 
GSE LINING -LW'!C IXC 
19103 GETNi)LE RQAD 
EousToN, Tx 77073 

- 2 7 3 9  

0 5 / 0 4 / 1 9 9 9  

fiobil Ct.ernical, ii major susglier cf F a l i t y  gmiyethykse, sGmed a 
lot of mterial to yo= facility. 
are l is ted belsw. 
Laborato-ly located h ~ 4  i n  Beaumont. 
izorination ox another COEJ of this report, piease call your sales 

The lot idcqtiZicatior. axl a?alyses 
T h i s  b t a  has be= supplied by o r  (ZualFty C s n t r d  

if you s h d d  need %.x\er 

office k ZDISCN, NJ ?~OIX:  ( 9 0 8 )  321-6000. 

ProZurt Type =A601 

E w e r  Car M e r  XBLX-053738 
ouarrtitr s = m  191,900 Id 
Date Msnufact- 04/26/1999 

Lot Number A- 60 647 

D e l i v e r y  Note 0 O S  0 058563 

LocatioP Shipped To 
D I N E ,  Tx 

R e s i n  Pnalysis 
Test -i.t Data 

Thank you f o r  p u r  busbess. 
do not hesitate to contact uur Sales  Regresata~ve i n  yo= -a. 

If you need acZ&tional assiscacce, please 

cc: MP-EDISON P a  TO: (281) 230-2510 DENISE ADABS 
JD 

DmBmRc 

3aGe 1 of 1 



a 



= - 2 7 3 9  

n I. Pass I of 1 



e 



E 





February 12,1999 

Fluor Daniel Fernald 
7400 Wdey Road 
Fernald, OH 45030 

J & C c . W  < P f q -  4PQG 

- Conforms to ths Subcontract Requirements 6' I/ fPOtate and Resubmit 

Attn: Kathy Fisher 

RE: Certification of 30 mil HD@, 60,80 mil HyperFricti~nFle~', and 60,80 mil 
HyperFle~@ Properties -- .' 
GSE Project No. 502302 

Certification 

The undersigned, being qualified and authorized to do so, hereby certifies the 30 - mil HD", 60,80 mil HyperFrictionFlex*, and 60,80 mil HyperFlex@d meet the 
following properties: 
1. MARV - GSE's' HyperFrictionFlex physical and mechanical properties will meet the 

2. Reclaim - GSE hereby certifies that no reclaimed polymer will be used in the 
properties as listed in Table 0277OP-1 with a 95% confidence level. 

production of materials for the above referenced project. Recycled material reworked 
fiom GSE's manufacturing process may be added, but will not exceed 2% by weight. 

Eric Reed 
Technical Support Supemisor 

. 

I 0 0 0 3 G O  
.. . 





i : 

d 

r; 
i“ 
2 

9 f 

Y 





-- 2 7 3 9  



!YI 



PECOP P 









& - 2 7 3 9  7 

.... . .. .. . 
'. . , - 





I 1  

2 7 3 9  

TOTQL P.81 





_/-- - - 1 
" - 2 7 3 9  

.* 
c 

0 0 

a 

i 11 I 

" I  

I-  

/' 
I 

I 

N -  w m  

I 

- -  - A  





- 
m m  
h 
c e 

I 
2 1  
% I  
u/ I 

I 

- 2 7 3 9  

I I 

I I 



e 



- 
r ! N  
c 
r 

0, 





= - 2 7 3 9  
7 

0 

7 

0 

- 

0 

- 

a 

Y 

B n 
2 

a a a d 

LL 

I 
c 

LL 

u, 
D 

L L  

L L  
n W m 

c3 

L 

0 

W 
.- 
b 

0 .- 
w' 

0 .- 
w' 

E .- 
7 

E .- 
-7 .. 

U .- 
E 
3 
3 
Ln 

2 
Y 

N 
c- c 

U 
al 
v) 
3 
w 
C 
0 

.- 

.- 
CI 

0 

U 
C 
m 0 c 0 + 2 
a 
v) 

> .- 
e 

C 
0 

n 
0, 
0 '  
X a 
0 

.- 
CI 

Lc 

i, v) u - 
3 
v) 
al 
U 

a a 
0 
c 

L z 
0 OZI 

Y 
0 
I 
t j  
0 

c 
0 .- 

Ln 

C 
C 

E 
E 
0 
0 

C - 
al X al 

C 
C L. 

3 

L 

2 .. 
Ln 

C 
C 

I .- 
3 
U 
2 
U u 

C 
0 

0 

2 

0 

U 

C 

m 
U 
+ 
tu 

c 

t 
v )  c 

0 
Z 

0 
Z 

- a 
Q) 

.- 
L 

c E 



e 

a 



n 

a u 
Z 

LL 

LL 
n 
. 
L 

f 
I- 
€ .- 

0 

L 

LL 

Q, 
C 
3 
I- 
E 
5 

n 
L 

- 2 7 3 9  



a 



s 
E 
Y 

i ! 

I 
Cl 

$ 8  
$ 4  



e 

* 



=-2739 

I c 
?. N 

-. b 

L 

h 

I 
t 
4 
8 
t 

I 

- -  I 

a ' d  SZLT+LVB+'IBZ 3 9  01 s3lJcl3 UlYM1 3Hl"' K:9T 666T-TZ-AW 



e 



8 
s1 0 a. 

20'd 

n 

7 t i l O l  

I 
I 

I 
! 

2b l  
'li SI 

--.  2 7 3 9  





0 .  $ 5  
S a  

f s 

27  

g g q  
n n -  

3 

L x 





Roll Tesi Data Report 
Lining Technology, Inc Roll No. 114101734 

ROLL IDENTIFICA TION RESIN INFORM4 TION 

RoII Number 
Product Name 

114101734 

HMT08OA004 
Lot Number 

Type 
*% 
HDA601 2 7 3 9  

Production Date yl5/99 Supplier Mobil 

Length zz (W- I %) 390 feet GSE RESIN TEST DATA 

Width (Nomina0 23.5 feet 

Sheet Area 9,165 sq. feet Melt index, g/lO min. A S W D  1238 (2.16 kg/190 'C) 0.59 

Weight 3,923 pounds 

119 meters 
Propem Tesi Method R a u h  

7.2 meters Density, g/cc ASK44 D I505 0.935 

851 sq. meters 

1,779 kilograms 

T a t  Tesi Customer Minimum Tat  Results 
Method Frequency Engtish Metric English Metric Physical Properg 

Thickness. mil (rnrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

* MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM D1593/D751/D5994 
80 ( 2.0 ) 

76 ( 1.9 ) 

every roll 
every roll 

every roll 

every roll 

every roll 

every mll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

ASTM D638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

216 ( 379 ) 

221 ( 386 1 
414 ( 724 ) 

429 ( 751 ) 

21 

21 

695 

699 

gauge length = 1.3" 

gauge length = 2.5" 

A S M  Dl004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

m s  101c/2065 

ASTh4 D1204 (lOOC, lhr) 

105 ( 467 ) 119 ( 531 ) 

Dimensional Stability, % 
-m 
- MD 

Density. gfcc 

-2.0 

-20 
0.3 

-0.2 

A S l M  Dl505 
0.940 0.942 

Carbon Black Content, W ASTM D1603 
2.0 2.6 

ESCR status A m  D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 
Carbon Black Dispenion 

V i  in Cat1 - Cat2 10 10 

Y17199 

rder No. 6181 
Nome FLUOR DANIEL FERNALD 

L O C a i i o n  HARRISON, OH 

000376; 





Roil Test Data Report 
Technology, Inc Roll No. 114101732 

ROLL IDEMIFICA TION RESIN INFORMA TION 
~~~ 

RollNumber 114101735 

Producr Name HMT080~004 

Production Dare 511 5/99 

e Lor Number A60646 

Type 
Supplier 

HDA601 

Mobil 
L. ? - 2 7 3 9  

Len@ z (.+I- I %) 390 feet 
119 meters 

Width (~ominn l )  23.5 feet 
7.2 meters 

Sheer Area 9,165 sq. feet 

Weighr 3,850 pounds 

851 sq. meters 

1,746 kilograms 

GSE RESUV TEs7DATA 

Propem Test Method Results 
Density, g/cc AS234 D 1505 0.935 

Meli inder; g/lO min. 0.59 AS234 D 1238 (2.1 6 kgY.190 'C) 

Tar  Tesr Cusromer Minimum Tar Resu& 
Method Frequency Enghh Merric English Mrtric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 
- MD 

Yield Elongation, K - TD - 
- MD 

Break Elongation. X - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 
- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 
- MD 

Denslty, g/cc 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
Views in Cat1 - Cac? 

ASTM D1593ID751lD5994 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASlM Dl004 

FlMs 101c12065 

every roll 
every roll 

every roll 
every roll 
every roll 
every roll 
every roll 
every roll 
every roll 
every roll 

every roll 
every roll 

every roll 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

105 ( 467 ) 

ASTM Dl204 (lOOC, lhr) 
every roll -2.0 

every roll -2.0 

every 4th 0.940 

every 4th 2.0 

Start Date = 5/21/99 every roll 1500 

ASTM 01505 

ASTM Dl603 

ASTM D1693 Cond. B 

ASTM D5596 
every 4th 10 

80 ( 2.0 ) 

76 ( 1.9 ) 

204 ( 356 ) 

210 ( 368 ) 

377 ( 660 ) 

407 ( 712 ) 

19 

21 

649 

778 

70 ( 310 ) 

68 ( 3 0 5 )  

125 ( 557 

0.3 

-0.2 

0.942 

26 

Pending 

10 

61 81 
Name FLUOR DANIEL FERNALD 

Location HARRISON, OH ' 5/17/99 

000377 





RON Test Data Report 
Lininz Technology, Inc. Roll No. 114101736 - 

ROLL IDENTIFIICQ TION RESIN INFORMA TION 
umber 114101736 Lot Number A60646 

product Name HMT080A004 TYPe HDAGOl G-273 9 
Production Date 5/15/99 Supplier Mobil 

Lmgth =(+/-I%) 390 feet GSE RESIN IZST DATA 

Width ( N O ~ M Q  23.5 feet 
7.2 meters Density, g/cc ASTM D 1505 0.935 

Sheet Area 9.165 sq. feet Melt indez, g / l O  min. ASTMD I238 (2.16 k@90 'c) 0.59 

Weight 3,883 pounds 

119 meters 
Property Test Method Results 

851 sq. meters 

1,761 kilograms 

Physical Propeq  Test Teri Customer Minimrrm Test Results 
Method Frequency English Metric English Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

ASTM D1593ID7S1105994 
80 ( 20 ) 

76 ( 1.9 ) 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roU 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

wev roll 

every 4th 

ASTM D638. Type IV 
224 ( 391 ) 

233 ( 407 ) 

417 ( 729 ) 

411 ( 720 ) 

21 

20 

695 

688 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM 01004 

Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) m s  lOlcno65 

ASTM D1204 (100C. lhr) 
105 ( 467 ) 129 ( 574 1 

Dimensional Stability, % 
-TD 

- MD 

Density; gcc 

-20 

-20 

02 
-0.2 

ASTM Dl505 
0.940 0.942 

Carbon Black Content. % ASTM D1603 
2 0  26 

ESCR status ASTM 01693 Cond. B 
Start Date = 5/21/99 

AsT)III D5596 

1500 

10 

Pending 

Carbon Black Dispersion 
V I  in Catl - Cat2 10 

6181 
r s t o ~  j V w  FLUOR DANIEL F E R W  

Location HARRISON. OH 

I 

0003'78 





Roll Test Data Report 
Lining Technologv, Inc Roll No. II4IOI738 

ROLL IDENTIFICATION RETIN INFORMA TIOiV 

Lot Number 

Type 
SUDD&r 

A60646 oNNumber 114101738 

roduct Name HMT08MOW " - 2 7 3 9  HDA6Ol 

Mobil Production Date 31  5/99 1. 

Length ZZ=(+/- 1%) 390 feet GSE RESIN TEST DATA 
119 meters 

Width mominao 
7.2 meters Dense, g/cc ASTM D 1505 0.935 

23.5 feet Propee  TesiMethod Results 

Sheet Area 9,165 sq.feet 
851 sq. meters 

3,897 pounds 
1,768 kilograms 

Melt &der, g/lO min. ASTM D 1238 (2.16 kN90 T) 0.59 

Weight 

PhysicaI Property Tat  T a t  Cusiomer Miniinurn T a t  Rau& 
Method Frequency English Metric hgl ish Metric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation. % - TD 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roU 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every ron 

every 4th 

every 4th 

every roll 

every 4th 

EO ( 2.0 ) 

76 ( 1.9 ) 

ASTM 0638. Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

201 ( 352 ) 

221 ( 387 ) 

398 ( 696 ) 

450 ( 788 ) 

20 

21 

669 

722 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 
Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

RMS lOlc12065 

AslM D1204 (looC, lhr) 

105 ( 467 ) 129 ( 573 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

-20 

-2.0 

0.2 

-0.1 

ASTM D1505 
0.940 0.942 

Carbon Black Content, X ASTM 01603 
2.0 2.6 

ESCR status ASTM 01693 Cond. B 
Start Date = 5121199 

ASTM D5596 

1500 Pending 
Carbon Black Dispersion 

v i  in cat1 - Cat2 10 10 

6181 -2 Name FLUOR DANIEL F E R W  
Location HARRISON, OH 

000379 
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RON Test Data Report 
Lininn Technology, Inc Roll No. I14101739 

ROLL IDENTIFIICQ TION RESIN INFORM TION 

Roll Number 114101739 

Product Name HMT08OA004 

A60646 
HDA601 

Mobil - 2 7 3 9  
Lot Number 

Type 
Production Date 31 5/99 Supplier 

GSE RESIN TEST DATA Length =: (+/- 1 %) 390 feet 
119 meters 

Property Width (1vomina9 23.5 feet 
7.2 meters Density, g/cc 

TcslMeihod Ri?SUltS 

ASTM D 1505 0.935 

Sheet Area 9,165 sq.feet Melt inder, g/lO min. ASTM D 1238 (2.16 kgL790 "C) 0.59 

Weight 3.877 pounds 

851 sq. meters 

. 1.759 kilograms 

T a t  Tcsl Customer M m h m  Test Resulxs 
Method FrequenLy Engrish Metric English Metric 

Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM Dl593/0751/D5994 

ASTM D638. Type IV 

every roll 
every roll 

every roll 

every roll 
every roll 

every roll 

every roll 
every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

211 ( 370 ) 

216 ( 378 ) 

374 ( 654 ) 

472 ( 825 ) 

22 

22 

613 

759 

gauge length = 1.3" 

gauge length = 25" 

ASTM D1004 

- MD 

Break Elongation, I - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 
fTMS 101c12065 

105 ( 467 ) 127 ( 565 ) 

Dimensional Stability, % 
-TD 

- MD 

Density. glcc 

ASTM 01204 (lOOC, lhr) 
-2.0 

-2.0 
0.2 

-0.1 

ASTM Dl505 

ASTM D1603 

0.940 0.942 

Carbon Black Content, % 

2.0 2.6 

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 
Carbon Black Dispersion 

V i  in Cat1 - Cat2 10 10 

rder No. 61 81 
ustompr Name FLUOR DANIEL FERNALD 

Location HARRISON, OH 
511 7/99 

@ 
I 





Roll Test Data Report 
Lining Teclrnoiom, Inc 

I Pending Start Date = 5/21/99 every roll 1500 

Roll No. I I4101 740 

ROLL DEMIFICA TIOlv RESIN I Y F O W  TION 

Lot lvumber 

Type 
Suudier 

A60646 

- 2  7 3 9 
Mobil - - -  Production Date 5/15/99 

Length =:(+I- I%) 390 feet GSE RESIN TEST DATA 

Width (~ondnrrl) 23.5 feet 

119 meters 
Proper@ Test Method Results 

7.2 meters Densiw, g/cc ASTM D I505 0.935 

Sheet Area 9,165 sq.feet 
851 sq. meters 

Weight 3.898 pounds 
1,768 kilograms 

Melt inder, #IO min. ASTM D I238 (2.16 kgd190 'C) 0.59 

Test Test Customer Mmimum T e t  Results 
Method Frequency Engiish Meiric English Metric Physical Property 

1 Thickness, mil (mm) AsTM Dl5931D751lD5994 
Avenge every roll 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 76 ( 1.9 1 

Tensile Properties: ASTM 0638. Type IV 
~ Yield Strength, ppi - TD every roll 173 ( 303 ) 205 (. 359 ) 

- MD 

Break Strength, PPi - 
211 ( 369 ) every roll 173 ( 303 ) 

every roll 324 ( 567 ) 438 ( 767 ) 

~ - MD every roll 324 ( 567 ) 446 ( 780 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 

every roll 

every roll gauge kngth = 2.5" 

- MD 

Break Elongation, % - TD 
i , ;e :. 13 

560 

24 

22 

725 

- MD every roll 560 721 
Tear Resistance, Ib. (N) ASTM Dl004 

-TD every roll 60 ( 267 ) 70 ( 313 1 
- MD every roll 60 ( 267 ) 72 ( 321 1 

Puncture Resistance, Ib. (N) RMS 101c12065 
every roll 105 ( 467 ) 129 ( 576 ) 

Dimensional Stability, I ASlM D1204 (100C. lhr) 
-TD every roll -2.0 0.0 

- MD every roll -2.0 0.0 

Carbon Black Content, % 

ESCR status 

ASTM 01505 
every 4th 0.940 

every 4th 2.0 
ASTM 01603 

ASTM D1693 Cond. B 

0.943 

2.4 

Carbon Black Dispersion 
V i  in Catl - Cat2 ASTM 05596 

every 4th 10 10 

6181 
Nme FLUOR DANIEL F E W  

!ill 7199 
Location HARRISON. OH 

(2602Sl 



. 



Roll Test Data Report 
Lininx Technology, Inc RON No. 114101741 

ROLL IDEATIFICA TION RESLY INFORM2 TION 

Roll Number 114101741 

Product Name HrnO80A004 

Production Date 51 15/99 

Lot Number A60646 

HDA601 5-27  1 3 9 
L Supplier Mobil 

Width (Nominal) 23.5 feet 
7.2 meters 

Sheet Area 9,071 sq. feet 

Weight 3,828 pounds 

843 sq. meters 

1,736 kilograms 

GSE E S I N  TEST DATA 

Property Test Method Resulis 
Densify, g/cc ASTM D I505 0.935 

Melt index, g/10 min. ASTMD 1238 @.I6 k N 9 0  "C) 0.59 

- ~~ ~~ ~ ~- 

T a t  Test Customer Minimum Test Resuits 
Method Frequency Engiish Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum every roll 76 ( 1.9 ) 76 ( i 9  ) 

Tensile Properties: ASTM D638, Type IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 206 ( 361 ) 

- MD every roll 173 ( 303 ) 214 ( 375 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 426 ( 746 ) 

- MD every roll 324 ( 567 ) 412 ( 720 ) 

- MD 

Break Elongation. % - TD 

every roll 

every roll gauge length = 2.5" 

Yield Elongation. % - TD gauge length = 1.3" . every roll 13 

13 

560 

22 
2) 

71 3 

- MD every roll 560 649 

Tear Resistance, Ib. (N) ASTM Dl004 

60 ( 267 ) 67 ( 298 1 
- MD every roll 60 ( 267 ) 70 ( 313 1 
-TD every roll 

Puncture Resistance. Ib. (N) FTMS 101cn065 
every roll 105 ( 467 ) 126 ( 561 ) 

Dimensional Stability-, % ASTM Dl204 ( l O O C ,  lhr) 
-TD every roll -20 

- MD every roll -20 

every 4th 0.940 
Density, ghx AslM D1505 

Carbon Black Content, % A S I N  D1603 

0.0 

0.0 

0.943 

every 4th 2.0 2 4  

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D1693 Cond. B 
Start Date = 5/21/99 every roll ls00 

ASTM D5596 
every 4th 10 

Pending 

10 

rder No. 6181 
Nume RUOR DANIEL F E R W  

Location HARRISON. OH 

O C C 7 8 2  





RoII Test Data Report 
Lining Technotojy, Inc Roll No. I I41 01 742 

ROLL IDEMIFIICQ TION RETIN uVFORiU4 TION 

, f - 2 7 3 9  OUNumber 114101742 Lot Number A60646 

HD-1 c, Type 
Productwn Date 5/15/99 Suppier Mobil 

Length = ( G I % )  387 fect GSE REsllV 7ZST DATA 

wkfzh (Nomi@ 23.5 feet 
7.2 meters Dens&, g/cc ASTM D IS05 0.935 

Sheet Area 9.095 rq. feet Melt index, NO min. ASTMD I238 @.I6 RN90 T) 0.59 

Weight 3,870 pounds 

118 meters 
Propem Test Metlrod Results 

845 sq.meten 

1,755 kilograms 

Test Tat  Customer Minimum T a t  R a u b  
Method Frequency English Metric Englisir Metric Physical Property 

Thkkness, mil (mm) ASTM ~ i ~ 9 m 7 5 i r n 5 9 9 4  
Avenge every roi 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 76 ( 1.9 1 

Tensile Properties: ASTM D638. Type Iv 
Yield Strength, ppi - TD every roll 173 ( 303 ) 206 ( 361 ) 

- MD every roll 173 ( 303 ) 215 ( 375 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 392 ( 686 ) 

- MD every roll 324 ( 567 ) 392 ( 685 ) 

Y i M  Elongation. % - TD gauge length = 1.3" every roll 13 23 

i, - MD every roll 13 22 

- MD every roll 560 622 
Break Elongation, % - TD gauge length = 2.5" every roll 560 650 

e 
Tear Resistance. Ib. (N) ASTM Dl004 

-TD every roll 60 ( 267 ) 69 ( 308 1 
- MD every roll 60 ( 267 ) 69 ( 305 1 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

FlMS 101c12065 
every roll 105 ( 467 ) 132 ( 585 ) 

ASTM D1204 (lOOC, lhr) 
-TD every roll -2.0 0.0 

- MD every roll -2.0 -0.1 

Density. g/cc ASTM D1505 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion ASTM D5596 

every 4th 0.940 0.943 

ASTM 01603 
every 4th 2.0 2.4 

ASTM D1693 Cond. B 
Start Date = 5/21/99 every roll 1500 Pending 

V i  in Cat1 - Cat;! every 4th 10 10 

9 1  7/99 

6181 
chstomer Nmne FLUOR DANIEL FERNALD 
Location HARRISON, OH 

OC0283 





Roll Test Data Report 
Technolom, Inc Roll No. I14101743 

ROLL DEBWFICQ TION 

Number 114101743 

ctName HMT080A004 

Proakctwn Date 5/15/99 

Lot Number 

Type 
Suvdkr 

A60646 

HDA601 z- 2 7 3 9  
Mobil 

390 feet 
119 meters 

7.2 meters 

Sheet Area 9.165 sq.feet 

Weight 3,904 pounds 

Lengih =(%I%) 

W i  ( ~ o m i m 9  23.5 feet 

851 sq.meters 

1.771 kilograms 

GSE RETIN TEST DATA 

&!%Em! Test Method ResulIs 
Dense, g/cc ASTM D I505 0.935 

Melt ind- g / I O  min. 0.59 ASlM D I238 (2.16 kM90 Q 

~~ ~ ~ ~~~ ~ 

Tesi Tesi cusromct Minimum T s t  Resub 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Elongation, % - TD 
- MD - 

Break Elongation, K - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 

- MD 

Denslty. g/cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Can - Cat2 

ASlM D1593tD751ID5994 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASFM Dl004 

R M S  101 Cn065 

ASTM D1204 (lOOC, lhr) 

ASTM Dl505 

ASFM D1603 

ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASFM D5596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

173 ( 3 0 3 )  
173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 

60 ( 

105 ( 

-2.0 

-2.0 

0.940 

2.0 

1 500 

10 

80 ( 2.0 1 
76 ( 1.9 ) 

204 
21 1 ( 369 ) 

448 ( 785 ) 

450 ( 788 ) 

23 

22 
745 

705 

467 1 131 

0.0 

-0.1 

0.943 

2 4  

Pending 

10 

5/1 7/99 

6181 
N m e  FLUOR DANIEL FERN4LD 

Location HARRISON, OH 

008,784 
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Roll Test Data Report 
Lining Technoloo, Inc RON No. I14101744 

ROLL IDEhTIFIICQ TION RESIN INFORMA TI0.N 

RON Number 114101744 Lot Number 
@ Product Name HMT08OAO04 Type 

Production Date 5/16/99 supplier 

A60646 

HDA601 

Mobil =- 2 7 3 9 
Length z (+/- I %) 394 feet GSE REsIlv lEST DATA 

120 meters 
propertv TestMelhod Rau& width (Nominar) 23.5 feet 

7.2 meters Dens@, g/cc ASTM D 1505 0.935 

Sheet Area 9.259 sq.feet 
860 sq.meters 

3.901 pounds 
1,769 kilograms 

Me& index, gL10 min. ASTM D I238 (2.16 kgL190 'C) 0.59 

Weight 

Physical Property TeSr Tcri Customer Minimum Tist Results 
Method Frequency English Metric English Metric 

Thickness, mil (mrn) 
Average 

ASTh4 D1593lD751lD5994 
80 ( 2.0 1 80 ( 20 ) every roll 

Minimum every roll 76 ( 1.9 ) 76 ( 1.9 

Tensile Properties: A S l M  0638, Type IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 203 ( 355 ) 

- MD every roll 173 ( 303 ) 211 ( 369 ) 

380 ( 666 ) Break Strength, ppi - TD every roll 324 ( 567 ) 

- MD 

Yield Elongation, % - TD 

every roll 

every roll 

every roll 

every roll 

every roll 

324 ( 

13 

13 

560 

560 

567 1 405 ( 709 ) 

20 

21 

676 

776 

gauge length = 1.3" 

gauge length = 2.5" 

A s l M  D10q4 

- MD 1) Break Elongation, % - TD .- i. 
- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

every roll 

every roll 

fTMS 101U2065 
every roll 105 ( 467 1 127 ( 566 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

ASTM D1204 (lOOC, lhr) 
every roil 

every roll 

-2.0 

-20 

-0.1 

-0.1 

ASlM D1S5 
every 4th 0.940 0.943 

Carbon Black Content. % A s l M  01603 
2.0 2.6 

Pending 

10 

every 4th 

ESCR status AslM D1693 Cond. B 
Start Date = 5l21199 

ASTM 05596 

every roll 1500 

Carbon Black Dispersion 
V i  in can  - Cat2 10 every 4th 

6181 
Name FLUOR DANIEL FEFWALD 

HARRISON, OH 

00038f3 





Roll Test Data Report 
Lining Technology, Inc Roll No. 114101745 . 

ROLL IDEhTIFKATION RESI3  INFORMA TION 

Lot iVumber 

Type 

A60646 

HDA601 - " -2739 

mdth (Nomiinol) 23.5 feet propertv 
7.2 meters Density, g/cc 

Tesi Mdhod / Resub 
ASTM D I505 0.935 

Sheet Area 9,259 sq.feet Melt indtx, g/IO min. ASTM D 1238 (216 kgYI90 "c) 0.59 
860 sq. meters 

Weight 3,910 pounds 
1,774 kilograms 

~ ~ 

Test Test Customer Minimum Tcsi Results 
Method Frequency Engtish M a r k  Engbh M m c  

Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Y i l d  Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 
- MD 

Puncture Resistance. Ib. (N) 

Dimensional Stability, % 
-TD 
- MD 

Density, g/cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D1593/D751/D5994 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

A m  Dl004 

FTMS 101 U2065 

ASTM D1204 (1OOC. lhr) 

ASTM Dl505 

ASTM D1603 

A!STM D1693 Cond. B 
Start Date = 5/21199 

A m  D5596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

105 ( 467 ) 

-2.0 

-20 

0.940 

2.0 

1500 

10 

226 ( 395 1 
234 ( 409 ) 

420 ( 734 

413 ( 722 ) 

22 

21 

71 6 

690 

129 ( 572 1 

-0.1 

-0.1 

0.943 

2.6 

Pending 

10 

9 1  7/99 

6181 
Name FLUOR DANIEL FERNALD 

HARRISON, OH 

0003136 





Roll No. 114101746 Lininz Technologv, Inc 

Product Name HMT080A004 

Production Date 9 1  -9 
.:@ 

ROLL IDENTIFIC4 TION REsIlv I.VFORX4 TION 
Roll Number 1 141 01 746 Lot lvumber A60647 

HDA601 p-27 3 9 
c 

Type 
SuppIier Mobil * 

Length =: (W- I %) 390 feet GSE RESIN E S T  DATA 
119 meten 

Widih (~ominol) 23.5 feet 
7.2 meters 

properiv 
Dense,  g/cc 

Tesi Method ResuIrs 
ASTM D I505 0.935 

Sheet Area 9.165 sq.feet Me& inder, g/IO min. A S n D  It38 (2.16 kgfI90 'q 0.60 
851 sq. meters 

Weight 3,875 pounds 
1.758 kilograms 

~~ ~ ~~ 

Test Tesi Customer Minimum Test Result3 
Method Frequency English Metric Engrish Mezric 

Physical Prop@ 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 
- MD 

Yield Elongation, I - TD 
- MD 

Break Elongation, K - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

Dimensional Stability, K 
-TD 
- MD 

Density, g/cc 

Carbon Black Content. I 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASfM 01593/0751/05994 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge Length = 2.5" 

ASTM D1004 

FiMS 101Cn065 

ASTM 01204 (1OOC. lhr) 

ASTM D1505 

ASTM D1603 

ASFM 01693 Con B 
Start Date = 5/21/99 

ASTM D5596 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every mll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

20 

1500 

10 

219 ( 383 ) 

219 ( 383 ) 

443 ( 776 ) 

423 ( 740 ) 

21 

22 

731 

687 

131 , ( 582 ) 

0.1 

-0.2 

0.943 

2 6  

Pending 

10 

61 81 

HARRISON, OH 
omer Name FLUOR DANIEL FERNALD 

I 

(3430387 



e 



Roll Test Data Reporf 
Lininz Technolojy? Inc Roll No. 1141017.17 

ROLL IDENTIFICA TION Rl3L.V INFORMA TION 
Roll Number 114101747 Lot Number A60647 

Product Name HMT080A004 Type HDAGOI ”- 2 7 3 9  
Production Date 511 6/99 Supp lier Mobil 

Length ~ ( w -  1%) 395 feet 

Width (Nomina4 23.5 feet 
7.2 meters Density, g/cc A S l M  D 1505 0.935 

Sheet Area 9,283 sq. feet MeCt index, g/IO min. ASTM D I238 (2.16 kg790 ‘C) 0.60 

Weight 3,940 pounds 

e 
GSE RESIN TEST DATA 

Property Test Method Resuits 
120 meters 

862 sq. meters 

1,787 kilograms 
~ ~~~ 

Physical Property T a t  Test Customer Minimum Test Resub 
Method Frequency English Metric Engrirh Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD - Yield Elongation, YO - TD 

- MD 
- Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 

- MD 

Density, gkc 

Carbon Black Content, % 

ESCR status 

Cabon Black Dispersion 
Views in Cat1 - Cat;! 

ASTM D1593ID751~~5994 

ASTM D638, Type IV 

gauge length = 1.3” 

gauge length = 2.5” 

ASTM Dl004 

FlMS 101 (32065 

ASTM D1204 (100C. lhr) 

ASTM D1505 

ASTM D1603 

ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

every roll 

every roll 

every roll 
every roll 
every roll 
every roll 

every roll 
every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every 4th 

every 4th 

every roll 

W@ry 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

205 ( 358 ) 

220 ( 384 ) 

400 ( 701 ) 

448 ( 7 8 4 )  

20 

21 

685 

726 

- 
129 ( 576 ) 

0.1 

-0.2 

0.943 

2 6  

Pending 

10 

,&er No. 6181 
wtomer Name FLUOR DANIEL FERNALD 

Location HARRISON, OH 

000288 





RON Test Data Report 
Lining Technolom, Inc. Roll No. 114101748 

ROLL DENTIFICA TION RESIN IlVFOlpIMA TION 
Roll Number 114101748 Lot Number A60646 

& - 2 7 3 9  Product Name HMT080A004 Type HDA601 

Productwn Date 5116/99 Supplier Mobil 

Length ~ ( w -  1%) 390 feet GSE REsIlv TEST DATA 
119 meters 

Propem Width mominag 23.5 feet 
7.2 meters Density, g/cc 

Test Method Result3 
ASTM D I505 0.935 

Sheer Area 9,165 sq.feet Melt inder, gD0 min. ASTM D I238 @.I6 kg/190 'C) 0.59 

Weight 3.870 pounds 

851 sq. meters 

1,755 kilograms 

Physkal Properry Test Tesi Cusromer Minimum Tar Result3 
Method Fre4uurcv Ennlish Metric €n&h Metric 

Thickness, mil (mm) 
Average 

ASTM Dl5931D7511D5994 
every roll 80 ( 2.0 ) 80 ( 2.0 1 

Minimum every roll 76 ( 1.9 ) 76 (. 1.9 ) 

Yield Strength, ppi - TD every roll 173 ( 303 ) 21 1 ( 369 1 
Tensile Properties: ASTM D638. Type N 

- MD every roll 173 ( 303 ) 216 ( 379 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 374 ( 654 ) 

- MD every roll 324 ( 567 ) 468 ( 818 ) 

Yield Elongation, X - TD gauge length = 1.3" every roll 13 22 

- MD 

- Break Elongation. % - TD 

every roll 

every roll gauge length = 2.5 

13 

560 
21 
660 

- MD every roll 560 738 
Tear Resistance. Ib. (N) ASTM Dl004 

-TD every roll 60 ( 2 6 7 )  71 ( 316 1 
- MD every roll 60 ( 267 ) 72 ( 321 1 

Puncture Resistance, Ib. (N) FrMS 101c12065 
every roll 105 ( 467 ) 129 ( 575 ) 

Dimensional Stability, % ASTM 01204 (lOOC, lhr) 
-TD every roll -2.0 0.0 

- MD every roll -2.0 

every 4th 0.940 

every 4th 2.0 

Start Date = WlB9 every roll 1500 

Density, g/cc ASTM D1505 

Cabon Black Content, % ASTM D1603 

ESCR status ASTM D1693 Cond. B 

Carbon Black Dispersion ASTM 05596 
V I  in Cat1 - Cat2 every 4th 10 

-0.1 

0.943 

2.6 

Pending 

10 





Roll Test Data Report 
Lining Technolom, Inc Roll No. 114101749 

ROLL lDENTIFICA TION RESIN INFORM4 TION 

RoilNumber 114101749 Lot Number A60646 
HDA601 

- 2 7 3 9  @Product Name HMTQ80A004 Type 
Production Date 5/16/99 Supplier Mobil 

Length =:(+A I %) 390 feet GSE RESIN TEST DATA 

Width pominao 23.5 feet 

119 meters 
Property TesiMethod Resulis 

7.2 meters Dens& g/cc ASTM D 1505 0.935 

I Sheet Area 9,165 sq. feet Melt i n d 4  g/IO min. ASTM D 1238 (2.16 kg~'l90 'c) 0.59 
851 sq. meters 

I 3,880 pounds 
1,760 kilograms 

Weight 

~ ~- 

T a t  T a t  Customer Minimum TM Resuis 
Method Frequency English Merric Engiish Metric 

Physical Property 

Thickness, mil (mm) ASTM D1593tD751D5994 
Average every roll 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 76 ( 1.9 1 

Tensile properties: ASTM D638. Type iv 
Yild Strength, ppi - TD every roll 173 ( 303 ) 224 ( 391 ) 

- MD every roll 173 ( 303 ) 215 ( 376 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 399 ( 699 ) 

- MD every roll 324 ( 567 ) 463 ( 810 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 22 

- MD every roll 13 23 

Break Elongation, % - TD gauge length = 25" every roll 560 656 
- MD every roll 560 745 

.. 
Tear Resistance, Ib. (N) ASTM D1004 

-TD every roll 60 ( 267 ) 69 ( 309 1 
every roll 60 ( 267 ) 73 ( 324 1 

every roll 105 ( 467 ) 134 ( 596 ) 

- MD 

Puncture Resistance, Ib. (N) FTMS 101 U2065 

Dimensional Stability, % ASTM 01204 (lOOC, lhr) 
-TD every roll -2.0 0.0 

I -0.1 - MD every roll -2.0 
Density, gicc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D1505 
every 4th 0.940 

every 4th 2.0 
ASTM D1603 

ASTM D1693 Cond. B 

ASTM D5596 

Start Date = 5/21/99 every roll 1500 

every 4th 10 

0.943 

2.6 

Pending 

10 

6181 
FLUOR DANIEL FERNALD 
HARRISON. OH 

000;1"90 , 
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Roll No. I141 01 750 

RON Test Data R 
Lining Technology, Inc. 

ROLL IDEnTTIFIC.4 TION RESIN INFORM4 TION 
,. Roll Number 114101750 Lot Number A60646 

Type 
Supp Lier Mobil 

Product Name HMTOBOA004 e Production Date 91  6/99 

Len@ =(+/-I%) 390 feet GSE RESIN TEST DATA 
119 meters 

~ ~ t h  ~ o m i n u ~  23.5 feet 
7 2  meters Dens& g/cc RTTMD 1505 0.935 

Proper@ Tar Method Resuifs 

Sheer Area 9.165 sq.feet 
851 sq. meters 

Meif index, gn0 min. ASTMD I238 0.16 kg/I90 *Q 0.59 

Weight 3,977 pounds 
1,804 kilograms 

Physical Properzy Tat  T a t  Customer Minimum T a  Results 
Melhod Frequency English Metric English Metric 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM D1593/0751/05994 

ASTM D638, Type IV 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every ron 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

212 ( 371 ) 

204 ( 357 ) 

421 ( 736 1 
395 ( 691 ) 

22 
22 

693 

653 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM 01004 

- MD 
Break Elongation, % - TD 

- MD L 

Tear Resistance, Ib. (N) 
-TD 

- MD 
Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

m s  lOlc12065 
105 ( 467 ) 134 ( 598 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, gicc 

ASTM 01204 (1OOC. lhr)  
-2.0 

-2.0 

0.2 

5.1 

ASlM D1505 
0.940 0.942 

Carbon Black Content, I ASTM Dl  603 
2 0  2.6 

ESCR status ASTM 01693 Cond. B 
Start Date = 5/21/99 

ASTM 05596 

1500 Pending 

Carbon Black Dispersion 
Mews in Cat1 - Cat2 10 10 

Order No. 6181 
mer Neme FLUOR DANIEL FERNALD 

HARRISON, OH 

clc38391 





RON Test Data Report 
Lininz Technology, b c  Roll No. 114101751 

ROLL IDElCIFIG4 TION RESIN INFORMA TION 
A60647 

2 7 3 9 HDA601 
Mobil L 

Rollh'umber 114101751 

Product Name HMT08OA004 
Lot Number 
Type 

Production Date 5/16/99 Suppiier 

Len@ z (+A I %) 390 feet CSE RESIN TEST DATA 

Width mom*nM 23.5 feet 

119 meters 
Property Test Method Resultr 

7.2 meters Dense,  g/cc ASTM D IS05 0.935 

Sheet Area 9,165 sq.feet Melt index, g / I O  min. ASTMD I238 (2.16 k N 9 0  "c) 0.60 

Weight 3,926 pounds 

851 sq. meten 

1.781 kilograms 

TtW T s t  Cmtomr Minimum Test Resub 
Method Frequency Englisir Metric English Metric Physical Prop* 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, I - TD - - MD 

Tear Resistance, Ib. (N) 
-m 
- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-m 
- MD 

Density, glcc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

m s  101 a2065 

ASTM D1204 (1OOC. lhr) 

ASFM D1505 

ASFM D1603 

ASTM D1693 Cond. B 
Start Date = 5i21/99 

ASFM D5596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

everym 

evely 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( =7 1 
324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-20 
-2.0 

0.940 

2.0 

1 500 

10 

81 ( 2-1 1 
77 ( 1.9 ) 

202 ( 353 ) 

207 ( 362 ) 

392 ( 687 ) 

418 ( 731 ) 

22 
22 

664 

690 

132 ( 587 ) 

0.1 

-0.2 

0.943 

2.6 

Pending . 

10 

6181 
FLUOR DANIEL FERNALD 
HARRISON, OH 

000392 



e 
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oll Test Data Report 
Linin,o Technolom, Inc Roll NO. I14101 732 

ROLL IDEATIFIG4 TION RESIN I:VFORMATION 

Lot Number 

TYPe 
Suppiier 

A60647 Rollffumber 114101752 

Product ffame HMT080A004 

@Production Dote 511 5/99 - _  
Length =(+I- 1%) 390 feet GSE RESIN TETTDATA 

Width wominao 23.5 feet 
7.2 meters Density, g/cc AS734 D I505 0.935 

Sheet Area 9,165 sq. feet Meit index, g/10 min. ASTM D I238 (216 kgL790 "CJ 0.60 

Weight 

119 meters 
Properiy Tesr Merhod Resuh 

851 sq.meters 

3.912' pounds 
1,774 kilograms 

T a t  Test Cusrorner Minimum Test Resuh 
Meihod Frequenq English Metric Ehglish Metric 

Physical Properiy 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yteld Elongation, % - TD 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 

76 ( 1.9 

ASTM D638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

213 ( 372 ) 

217 ( 380 ) 

443 ( 775 ) 

445 ( 778 ) 

23 

22 

709 

71 3 

gauge length = 1.3" 

gauge length = 2.5" 

ASlM Dl004 

- MD 

1 :. Break Elongation, Oh - TD 
k- - MD 

Tear Resistance. Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

FT?vlS 101c12065 

ASTM 01204 (lOOC, lhr) 

105 ( 467 ) 135 ( 603 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, gkc 

-2.0 

-2.0 
0.2 

-0.1 

ASTM D1505 
0.940 0.943 

Carbon Black Content. % ASlM D1603 
20 2 6  

*nd. B 
Start Date = 5121199 

ESCR status 
1500 Pending 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D5596 
10 10 

511 1/99 

rder NO. 6181 
Nume FLUOR DANIEL FERNALD 

HARRISON, OH 

000393 





Roll Test Data Report 
Lining Technology, Inc Roll No. I14101753 

- 
ROLL IDENTIFICA TION RESIN IXFORrW TION 

RoIINumber 114101753 

Product Name HMTOSOA004 

Production Date 9 1  6/99 

Lot Number 

Type 
sUDD&r Mobil 

Lengrh z (U- 1%) 389 feet 
119 meters 

w& (NOnrinal)  23.5 feet 
7.2 meters 

Sheet Area 9.142 sq. feet 

Weight 3,957 pounds 

849 sq.meters 

' 1.795 kilograms 

GSE RESIN TEST DATA 

Prope* Tat Method Resub 
Dens@, g/cc ASTM D I505 0.935 

Melt inder, g/IO min. ASlX D I238 (2.16 kg/I90.'C) 0.60 

Test T a t  Customer Minimum Test Resultr 
Method Frequency English Metric English Metric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Y i ld  Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 
- MD 

Yi ld  Elongation, % - TD 
- MD 

\- Break Elongation. % - TD 
- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 

- MD 

Density, s/cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dipenion 
V i i n C a n - C a t 2  

ASTM D15931D7511D5994 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

fTMs 101Cn065 

ASTM D1204 (lOOC, lhr) 

ASTM 01603 

ASTM 01693 Cond. B 
Start Date = 5l21l99 

ASTM 05596 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 80 ( 2.0 1 
76 ( 1.9 ) 78 ( 1.9 1 

173 ( 303 ) 206 

173 ( 303 ) 208 

324 ( 567 ) 423 

324 ( 567 ) 428 

13 

13 

560 

560 

60 ( 267 ) 66 ( 295 1 
60 ( 267 ) 68 ( 304 1 

105 ( 467 ) 132 ( 589 ) 

-2.0 

-20 

0.2 

-0.1 

0.940 0.943 

2.0 2.6 

1500 Pending 

10 10 

61 81 
Name FLUOR DANIEL F E R W  

'L Location HARRISON, OH 

008394 



a 



Roll Test Data Report 
Lining Technolon, Inc. Roll No. 114101754 

A60647 Roll Number 114101754 a Product Name HMT08@WW 

ROLL DENTIFIIGQTION RESIN INFORMA TION 

Lot Number 
TYPe 

Production Date 511 6/99 SuppIier Mobil 

Length z(+/- X%) 390 feet GSE RESN TEST DATA 

Width (~ominnl) 23.5 feet 
7.2 meters Density, g/cc ASTM D 1505 0.935 

Sheet Area 9,165 sq. feet Melt index, g f .0  min. ASTMD I238 (2.16 kg.490 'C) 0.60 

Weight 3,917 pounds 

119 meten 
Propem Tar Method Rem& 

851 sqrneten 

1.777 kilograms I 
PhysicaI Property Test 

Mefhod 
Test Rau& Ten Customer Minimum 

Frequency English Metric EngriSh Metric 
Thickness. mil (mm) 

Average 

Minimum every roll 76 ( 1.9 ) 77 ( 1.9 ) 

Tensile Properties: ASTM D638, Type IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 197 ( 345 ) 

- MD 

Break Strength. PPi - TD 

every roll 173 ( 303 ) 205 ( 359 ) 

every roll 324 ( 567 ) 399 ( 698 ) 

- MD every roll 324 ( 567 ) 385 ( .674 ) 

Yield Elongation, % - TD gauge length s 1.3" every roll 13 23 

- MD 

- -  Break Elongation, % - TD I :  

every roll 

every roll gauge length s 2.5" 

13 

560 

23 

681 

- MD every roll 560 635 

Tear Resistance, Ib. (N) ASTM Dl004 
60 ( 267 ) 68 ( 3 0 4 )  - TD every roll 

- MD every roll 60 ( 267 ) 69 ( 308 1 
Puncture Resistance, Ib. (N) m s  101Cl2065 

every roll 105 ( 467 ) 129 ( 575 ) 

Dimensional Stability, % AslM 01204 (1 OOC. 1 hr) 
-TD every roll -2.0 0.2 

- MD every roll -2.0 -0.1 

Density, glee 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASFM 01505 
every 4th 0.940 

every 4th 20 
A!STM D1603 

ASTM 01693 Cond. B 

ASTM D5596 

Start Date = 5121199 every roll 1500 

every 4th 10 

0.943 

2.7 

Pending 

10 

6181 
Name FLUOR DANIEL FERNALD 

L Location HARRISON, OH 
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RolI Test Data Reporf 
Lining TecJinology, Inc Roll No. I14101 755 

ROLL IDENTIFIG4 TION RESLY INFORMATION 

Lot Number 

Type 
Supplier 

Roll Number 114101755 

. a P r o d u c !  Name HMTO8OAM)4 - 
Production Date 511 6/99 Mobil 

Lengih s(+/- 1%) 390 feet GSE REsllv TEST DATA 

Mdth  nomina^ 23.5 feet 
7.2 meters Dens@, g/cc ASTM D 1505 0.935 

Sheet Area 9,165 sq. feet Melt i n d q  gLI0 min. A S l W D  1238 (2.16 kgLl90 "c) 0.60 

Weigh! 

119 meten 
Propeq Test Me!hod Result3 

851 sq. meters 

3,980 pounds 
1,805 kilograms 

PhysicaZ Prop- TeSr Tesi Customer Minimum Test Results 
Me!hod Freauencv Endish Metric EnpIirh Meiric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yeld Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 
. r r  - MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
V i  in Catl - Cat2 

ASTM D1593/D751/D5994 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 25" 

ASTM Dl004 

m s  101c/2065 

ASTh4 Dl204 (lOOC, lhr) 

ASTM D1505 

ASTM 01603 

ASTM D1693 Cond. B 
Start Date = 321199 

ASTM 05596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

202 ( 353 1 
203 ( 355 ) 

450 ( 787 ) 

468 ( 819 ) 

23 

23 

751 

782 

. .  

127 ( 564 ) 

0.2 

-0.1 

0.943 

27 

Pending 

10 

6181 
Name FLUOR DANIEL FERNALD 

HARRISON, OH 

000396; 





Roll No. 114101756 

oll Test Data Report 
Lining Technology, I n c  

ROLL IDEhTIFICA TION RESIN INFORM4 TIOY 
114101756 Lot Number A60647 

@ z : L z a L  HMT080A004 Type HDA601 L 7-273 9 
Production Date 511 6/99 Supplier Mobii 

Length ~ ( w -  m) 390 feet GSE REsIlv TEST DATA 

Width (No-ag 23.5 feet 
7.2 meters Density, g/cc ASTM R 1505 0.935 

Sheet Area 9.165 sq. feet Meit inder, s/lO mh. ASTM D I238 (2.16 kg/190 "c) 0.60 

Weight 3,929 pounds 

119 meters 
Property Test Method Results 

851 sq. meters 

1,782 kilograms 

Physical Property Teri T& Customer Minimum Test Resuk 
Method Frequency English Metric Ennrish Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TO 

- MD 

Yield Elongation, % - TD 

ASTM 01593/0751/D5994 
every roll 

every roil 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every mll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM 0638, Type N 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 . 

560 

560 

211 ( 370 ) 

210 ( 367 ) 

406 ( 711 ) 

427 ( 747 ) 

23 

21 

'668 

699 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM 01004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

FTMS 101CQ065 

ASTM 01204 (100C. 1 hr) 

105 . (  467 ) 130 ( 578 ) 

Dimensional Stability, % 
-TD 

- MD 

-=w. g!Cc 

-2.0 
-2.0 

0.3 

-0.4 

ASlM 01505 
0.940 0.943 

Carbon Black Content, % ASTM 01603 
2.0 2.7 

ESCR status ASTM 01693 and.  B 
Start Date = 5/21/99 

ASlM 05596 
1500 Pending 

Carbon Black Dispersion 
Vim in Catl - Cat2 10 10 

rder NO. 61 81 
usfomer Name FLUOR DANIEL FERNALD Q ocation HARRISON, OH 





Roll Test Data Report 
Lining Technology, Inc Roll No. I14101 757 

ROLL IDENTIFICA TION RESIN INFORMA TIOIV 

Roll Number 114101757 

Product Name HMT080A004 

Production Date 9 1  6/99 

A60647 

HOMO1 

Mobil L 
F - 2 7 3 9  

Lot Number 

Type 
Supplier 

Lengrh z (+L I %) 390 feet GSE RESIN TEST DATA 

Width (Ivominao 23.5 feet 
7.2 meters Density, g/cc ASlM D 1505 0.935 

Sheer Area 9.165 -.feet Melt index, g/IO min. ASZMD 1238 (2.16 kgLl90 "C) 0.60 

119 meters 
Property Test Method Resuh 

851 sq. meters 

Weight 3,957 pounds 
1,795 kilograms 

Physical Property Tesi Tesi Customer Minimum Test Results 
Method Freauencv Endish iMaric Endish Metric 

Thickness, mil (mm) 
Average 
Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 
Tear Resistance. Ib. (N) 

-TD 

- MD 
Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

I -TD 
- MD 

Density, glcc 

Carbon Black Content. K 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D1593D751D5994 

ASTM 0638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM 01004 

RMS 101c12065 

ASTM 01204 (lOOC, lhr) 

ASTM 01505 

ASTM D1603 

ASTM 01693 Cond. B 
Start Date = 5/21/99 

ASTM 05596 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 
mry roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

evefy 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

20 

1500 

10 

21 1 ( 370 1 
214 ( 375 ) 

383 ( 670 ) 

452 ( 792 ) 

21 

23 

635 

736 

130 ( 579 ) 

0.3 

-0.4 

0.943 

2 7  

Pending 

10 

~~ ~ ~ ~~ ~ 

6181 

HARRISON, OH 
U S ~ O ~ C ~  Nome FLUOR DANIEL FERNAU) 

I 
000398 





Test Data Report 
Lining Tedinolozv, Inc. Roll No. 114101758 

I ROLL LVENTIFIICQTION RESIN LVFORMA TION 
Roll Number 114101758 Lor Number A60647 

@ Product Name HMT080A004 Type HDA601 -- 2 7 3 9 
Production Date 511 7/99 Supplier Mobil 

Length z (+I- I %) 390 feet GSE RESIN 7EST DATA 
119 meters 

Propeny Width (1vOm.rn9 23.5 feet 
7.2 meters Density, g/cc 

Test Method Results 
ASTM D I505 0.935 

Sheet Area 9,165 sq. feet Meit index, g/IO min. A S m  D 1238 (2.16 kg/I90 "c) 0.60 
851 sq. meters 

Weight 4.033 pounds 
1,829 kilograms 

~ ~ 

Test T a t  Customer Minimum Test Resub 
Method Frequency English .Vetric Engrish Metric Physical Property 

Thickness, mil (mm) 
Average 

ASTMD1593lD751lD5994 
80 ( 2-0 1 80 ( 2.0 ) every roll 

Minimum every roll 76 ( 1.9 ) n ( 1-9 1 
Tensile Properties: ASTM D638, Type IV 

Yield Strength, ppi - TD every roll 173 ( 303 ) 209 ( 366 ) 

- MD every roll 173 ( 303 ) 210 ( 368 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 446 ( 780 ) 

- MD every roll 324 ( 567 ) 435 ( 762 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 21 

- MD 

Break Elongation, YO - TD gauge length = 2.5" 

every roll 
every roll 

13 

560 

22 
765 

- MD every roll 560 709 
Tear Resistance, Ib. (N) ASTM D1004 

-TD every roll 60 ( 267 ) 75 ( 333 1 
- MD every roll 60 ( 267 ) 76 ( 337 1 

Puncture Resistance, Ib. (N) FTMS 101c12065 
every roll 105 ( 467 ) 131 ( 583 ) 

Dimensional Stability, % ASTM D1204 (lOOC, lhr) 
-TD every roll -2.0 0.3 

- MD every roll -2.0 -0.4 

Density, glcc 

C a h n  Black Content. % 

ESCR status 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D1505 
every 4th 0.940 

every 4th 2.0 
ASTM D1603 

ASlM 01693 Cond. B 

0.943 

2.7 

Start Date = 5/21/99 evety roll ls00 Pending 

ASTM D5596 
every 4th 10 10 

6181 

HARRISON, OH 
Name FLUOR DANIEL FERNALD 

91 7199 

I 

I m o m 9  





Roll Test Data Report 
L i n i q  Technotom, Inc RON No. 114101759 

ROLL IDENTIFICXTIOA' RESIN INFORMATION 
RON Number 114101759 

Product Name HMT080A004 

Production Date 5/17/99 
0 Lot Number 

Type 
supplier 

A60647 

HDA601- 2 7 3 9  
Mobil *- 

Length =: (+A 1 %) 395 feet 
120 meters 

Width 23.5 feet 
7.2 meten 

Sheet Area 9.283 sq.feet 

Weight 3,970 pounds 

862 sq. meters 

1,801 kilograms 

GSE RESIN TEST DATA 

Prop# Test Melhod Resu l~~  
Demify, g/cc ASTM D I505 0.935 

Melt mder, g / l O  min. ASTM D 1238 @.I6 kg/I90 'C) 0.60 

TeSr Tar Customer Minimum Test Results 
Me!hod Frequency English Metric English Metric 

Physical Prop- 

Thickness, mil (mm) ASTM D1593iD751 ID5994 

Average every roll 80 ( 2.0 ) 80 ( 2.0 ) 

every roll 76 ( 1.9 ) 77 ( 1.9 1 Minimum 

Tensile Properties: ASTM D638, Type IV 
Yiild Strength, ppi - TD every roll 173 ( 303 ) 210 ( 368 ) 

- MD every roll 173 ( 303 ) 218 ( 381 ) 

every roll 324 ( 567 ) 418 ( 732 ) 

- MD every roll 324 ( 567 ) 452 ( 790 ) 

. Break Strength, ppi -TD 

Yield Elongation. % - TD gauge length = 1.3" every roll 13 21 

- MD every roll 13 22 

Break Elongation, % - TD gauge length = 2s every roll 560 680 
- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

every roll 560 734 
ASTM D1004 

every roll 

every roll 

60 ( 267 ) 71 ( 316 1 
60 ( 267 ) 72 ( 318 1 

FFMS 101 (22065 

ASTM D1204 (lOOC, lhr) 

every roll 105 ( 467 ) 135 ( 603 ) 

Dimensional Stability, % 
-TD 
- MD 

Density, g/cc 

every roll 

every roll 

-2.0 

-2.0 

0.3 

-0.4 

ASlM D1505 
every 4th 0.940 0.943 

Carbon Black Content, % A m  Dl603 
every 4th 2.0 

1500 

2.7 

Pending 

ESCR status ASTM D1693 Cond. 0 
Start Date = 5/21/99 

ASTM D5596 

w r y  roll 
Caibon Black Dispenion 

V I  in Cat1 - Cat2 every 4th 10 10 

6181 
N m e  FLUOR DANIEL F E R W  

HARRiSON. OH 

511 7199 aoomo 





RoII Test Data Report 
Lininr Technology, Inc RON No. 1141 01 760 

ROLL IDElvTIFICA TION RESIN L V F O M  TION 
A60647 

HDA601 L. F - 2 7 3 9  
Roll Number 114101760 m Product Name HMf080A004 

Lot Kurnber 

Type 
Production Dare 5/17/99 Supplier Mobil 

Length =:(+A I %) 390 feet GSE REZN ZEST DATA 

Width ( . I v ~ ~ )  23.5 feet 

119 meters 
Property Test Method ResuCrs 

7.2 meters Dense ,  g/cc ASlM D 1505 0.935 

Sheet Area 9.165 sq.feet :Melt index, g/lO min. AST' D 1238 (2.16 kg.090 'c) 0.60 

Weight 3,990 pounds 

851 sq. meters 

1,810 kilograms 

Test Tat  Customer Minimum Test Resuk 
Method Frequency EngIish Metric English Metric Physicd Proper@ 

Thickness, mil (mm) ASTM D1593D751lD5994 
Average every roll 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 77 ( 1.9 1 

Tensile Properties: A S N  D638, Type IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 212 ( 370 ) 

- MD every roll 173 ( 303 ) 221 ( 387 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 437 ( 764 3 ) 

- MD every roll 324 ( 567 ) 459 ( 803 ) 

Yield Elongation, K -TD gauge length = 1.3" every roll 13 22 
13 

560 

- MD 

Break Elongation. W - TD 
every roll 

every roll gauge length = 2.5" 

22 

734 

. -MD every roll 560 717 

Tear Resistance, Ib. (N) ASlM 01004 
-TD every roll 60 ( 267 ) 74 ( 331 1 
- MD every roll 60 ( 267 ) n ( 3 4 4 )  

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 
- MD 

Carbon Black Content, K 

ESCR status 

Carbon Black Dispersion 
V I  in Cat1 - Cat2 

FtMS 101Cn065 
every roll 105 ( 467 ) 128 ( 570 ) 

ASTM Dl204 (100C. 1 hr) 
every roll -20 0.3 

every roll -20 -0.5 

every 4th 0.940 0.942 

every 4th 2.0 2 7  

As lM 01505 

ASTM 01603 

ASRvl D1693 a n d .  E 
Start Date = 5/21/99 every roll ls00 Pending 

ASFM D5596 
every 4th 10 10 

61 81 
Name FLUOR DANIEI. FERNALD 

Location HARRISON. OH 
91 7/99 





Roll Test Data Report 
tininz Tecltnolom, Inc Roil No. II4IOl761 

ROLL DEATIFIIGQTI0.h' RESIN INFORMA TION 

Roll Number 114101761 Lot Number A60647 

Product Name HMT080A00-4 Type HDA601 

Production Date 511 7/99 supplier Mobil - 2 7 3 9  
Len@ Z(+L 1%) 394 feet GSE RESW TEST DATA 

WiM (Nominag 23.5 feet 

120 meters 
Property Test Method Results 

7 2  meten Density, g/cr ASm D I505 0.935 

Sheet Area 9.259 sq. feet Melt index, g/IO min. ASTUD I238 (2J6 AH90 "c) 0.60 
860 sq.meters I 

Weight 3.975 pounds 
1,803 kilogram 

PhysicaI Property Teri Test Cusromer Minimum Test Results 
Melhod Frequency English Metric English Metric 

Thidtness, mil (mm) 
Average 

ASTMD1593D751lD5994 
80 ( 2.0 ) 80 ( 2.0 1 every roll 

76 ( 1.9 ) 77 ( 1.9 ) Minimum every roll 

Yield Strength, ppi - TD every roll 173 ( 303 ) 222 .( 388 1 
Tensile Properties: ASTM D638, Type IV 

- MD I every roll 173 ( 303 ) 219 ( 384 ) 

324 ( 567 ) 469 ( 821 ) 

324 ( 567 ) 428 ( 749 ) 

Break Strength, ppi - TD every roll 

- MD every roll 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 

- MD every roll 13 

Break Elongation, % - TD gauge length = 2.5" every roll 560 

20 

21 

760 

- MD every roll 560 678 

Tear Resistance. Ib. (N) ASTM Dl004 
-TD every roll 60 ( 267 ) 78 ( 3 4 6 )  

- MD every roll 60 ( 2 6 7 )  79 ( 351 1 

I Puncture Resistance, Ib. (N) FTMS 101612065 
every roll 105 ( 467 ) 132 ( 587 1 

Dimensional Stabilw. % ASTM Dl204 (lOOC, lhr) 
-TD every roll -2.0 0.3 

- MD every roll -2.0 -0.5 

Density, gtcc 

Cabon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat;! 

Asru 01505 
every 4th 0.940 

every 4th 20  
ASTM D l  603 , 

0.942 

2.7 

Dl693 Cond. B 
Pending Start Date = 5121199 every roll 1500 

ASTM D5596 
every 4th 10 10 

rder No. 61 81 
usromer Nome FLUOR DANIEL FERNALD 

Location HARRISON, OH 

a00402 1 



a 
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Roll Test Data Report 
Lininx Technotom, lnc  Roll No. I11101763 

- ~ -~ - 

ROLL lDENTlFIIc4TlON RE!XN INFORMA TION 
A60647 RoII Number 114101763 Lor Number 

Product Name HMT080A004 Type HDA601 

Production Dore 5/17/99 sumlier Mobil 

7 - 2 7 3 9  

I 77 ( .  1.9 ) Minimum every roll 76 ( 1.9 ) 

Tensile Properties: As lM D638, Type N 
Yield Strength, ppi - TD every roll 173 ( 303 ) 213 ( 373 ) 

- MD every roll 173 ( 303 ) 217 ( 380 ) 

- -  
Length =: (+/- I %) 385 feet GSE RESIN ?EST DATA 

Width (~omina9 23.5 feet 

Sheet Area 9,048 sq. feet Melt m d a ,  g/IO min. ASTM D 1238 (2.16 kgA90 'c) 0.60 

Weight 3,922 pounds 

117 meters 
Properg Tesr Method Resuh 

7 2  meters Dens@, g/cc RSTMD 150s 0.935 

841 sq.meters 

I 1.779 kilograms 

Test Tpsr Customer Minimum Tat  Resuh 
Method Frequency Enghh Metric English Metric PhysicaI Properg 

Thickness, mil (mm) 
Average 

AsTM D1593ID7511D5994 

every roll 80 ( 2.0 ) 80 ( 2.0 1 

I Yield Elongation, % - TD gauge length = 1.3" every roll 13 

every roll 

every roll gauge length = 2.5" 

- MD 
~ (9 Break Elongation. K - TD 

13 

560 

21 

20. 
731 

- MD every roll 560 71 5 

Tear Resistance, Ib. (N) ASTM 01004 
-TD every roll 60 ( 267 ) 67 ( 300 1 

60 ( 267 ) 69 ( 308 1 - MD every roll 

I Puncture Resistance, Ib. (N) FMlS 101 -065 
every roll 105 ( 467 ) 130 ( 578 ) 

Dimensional Stability, % ASIM D1204 (100C. lhr) * 

-TD every roll -2.0 0.2 

I - MD every roll -2.0 -0.2 

I Density, g k c  

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
VM in Cat1 - Cat2 

ASIM D1505 
every 4th 0.940 

every 4th 2.0 
ASIM 01603 

ASTM D1693 Cond. B 
Start Date = 5/21/99 every roll 1500 

A m  D5596 
every 4th 10 

0.943 

2.6 

Pending 

10 

rder No. 6181 
ustomer Nume FLUOR DANIEL F E R W  c!!!!! Location HARRISON, OH 3L 9. 
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Roll Test Daia Report 
Roll No. 1141 01 764 Lining TeclmoloD, Inc. 

ROLL IDENTIFIG4 TION RESIN INFORMA TION 

Lot Number 

Type 
Supplier 

A60647 

HDA601 p- 2 7 3 9 
Mobil 4 

. c  

~ ~~~ 

L e w h  Z(U- 1%) 390 feet 
119 meters 

Width (~omina9 23.5 feet 
7.2 meters 

Sheer Area 9,165 sq. feet 
851 sq. meters 

3,932 pounds 
1,784 kilograms 

Weight 

GSE RESLV IES'T DATA 

Propeq Tes! Metirod Results 

MeIf inder, g/IO min. RSTiMD I238 (2.16 kg190 *C) 0.60 

Dens& g/cc ASTM D 1505 0.935 

Tar Tat  Customer Minimum T a t  Resuits 
Mefhod Frequency English Metric English Mefric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TO 

- MD 

Yield Elongation, % - TD 

ASTM D1593tD751fD5994 
every roll 

every r011 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

213 ( 372 ) 

214 ( 375 ) 

392 ( 686 ) 

440 ( 771 ) 

22 

21 

. 654 

724 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 
60 ( 267 ) 

60 ( 267 ) 

Puncture Resistance, Ib. (N) m s  101 cm65 

ASTM 01204 (lOOC, lhr) 

105 ( 467 ) 128 ( 568 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, gtcc 

-2.0 

-2.0 

0.2 

-0.1 
ASTM D1505 

ASTM D1603 

AsfM D1693 Cond. B 
Start Date = 5/21/99 

ASlM 05596 

0.940 0.943 
Carbon Black Content. % 

2 0  2.7 
ESCR status 

1500 Pending 
Carbon Black Dispersion 

Mews in Carl - Cat2 10 10 

61 81 
Nome FLUOR DANIEL FERNALD 

Location HARRISON, OH 





RON Test Data Repori 
b L i n  

ROLL IDENTIFIG4 TION RESIN L \%OM TION 
RoII Number 114101766 Lot Number A60647 m Product Nume HMT080A004 Type HDA6Ol L- 273 9 
Production Date 5/17/99 Supplier Mobil 

Length Z(U- 1%) 390 feet GSE R€SIY m T  DATA 

Width m0-,q 23.5 feet 

119 meters 
properiy Tpsi Method Resub 

7.2 meters Density, g/cc ASliUD IS05 0.935 

Sheet Area 9.165 sq. feet Melt index, g/IO min. A S n f  D I238 @.I6 kg/190 "c) 0.60 
851 sq. meters 

3,928 pounds 
1,782 kilograms 

Weight 

Tesl Test Customer Minimum Tesr Results 
Method Frequenq English Metric Engihh Metric 

Physicat Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 
Yield Elongation, % - TD 

- MD 

Break Elongation, K - TD . - MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 

- MD 

Density. glcc 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

AslM D1593ID75VD5994 

ASTM D638, Type N 

gauge length = 1.3" 

gauge hngth = 25" 

ASTM Dl004 

FfMS 101 cR065 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

213 ( 373 ) 

210 ( 368 ) 

412 ( 720 ) 

428 ( 749 ) 

21 

21 

686 
700 

127 ( 563 ) 

ASTM D12W (100C. lhr) 
every roll -2.0 0.3 

every roll -20 -0.2 

every 4th 0.940 0.942 

every 4th 2 0  2.7 

ASTM DlSOS 

D1603 

ASTM 01693 Cond. B 

ASTM D5596 
Start Date = 5/21/99 every roll 1500 Pending 

every 4th 10 10 

Order No. 6181 
omgr Name FLUOR DANIE!. FERNALD 

HARRISON, OH 
9 1  9/99 

L .... Location 

008405 
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Roll No. 1141 01 767 

Roll Test Data Report 
Lining TechnoIogy, Inc 

ROLL IDEN'TIFICA TION 

Roll Number 114101767 Lot Number A60647 

Product Name HMT080A004 @ Production Date ' 917199 
Type 
Supplier 

HDA60t- 

Mobil - 2 7 3 9  
390 feet 
119 meters 

GSE RESliV E S T  DATA 

Property 
Dense, g/cc 

Width ~ o m i n a ~  23.5 feet 
7.2 meters 

Sheet Area 9,165 sq.feet 
851 sq. meters 

Test Method R B U ~  
ASTM D I505 0.935 

Melt indcx, g/.O min A S l M D  I238 @.I6 kg/190 'C) 0.60 

Weight 3.966 pounds 
1,799 kilograms 

~ ~ ~~~~ ~ ~ ~~ 

TeSr Test Customer Minimum Tesr Results 
Meihod Frequency English Metric English Metric Physical pro pet?^ 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi - TD 
Tensile Properties: 

- MD 
Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM Dl593/D751/D5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

ASTM 0638. Type N 
210 ( 368 ) 

212 ( 371 ) 

424 ( 742 ) 

417 ( 730 ) 

22 
22 
702 

680 

gauge length = 1.3- 

gauge length = 25 

ASIW Dl004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 
- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

FlWS 101c12065 

ASTM 01204 (lOOC, lhr) 

105 ( 467 131 ( 581 ) 

Dimensional Stability, % 
-TD 

- MD 

b=i ty ,  s/= 

-20 

-2.0 

0.3 

-0.2 

ASFM 01505 
0.940 0.942 

Camn Black Content, % ASTM D1603 
2.0 2.7 

ESCR status A.STM D l  693 Cond. E 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 10 10 

61 81 
Name FLUOR DANIEL FERNALD 

HARRISON, OH 





Roll No. 114101i68 

Roll Test Data Report 
Lining Technology, Inc 

ROLL lDElvTIFIIcA TION RESIN I N F O M  TION 

Lot Number 

Type 
SuppIier 

Roll Number 114101768 

@Product Name HMT080A004 

Production Date 511 7/99 _ _  
Len@ =:(+I- I %) 390 feet GSE RESIN TETTDATA 

Width (Nomina0 23.5 feet 

119 meters 
Property Test Method Resub 

7.2 meters Density, g/cc ASTM D IS05 0.935 

Sheet Area 9,165 sq. feet Melt index, g/lO rnin. ASTMD 1238 (2.16 kg/lPO OC) 0.60 

Weight 
851 sq.meters 

3,934 pounds 
1,784 kilograms 

= - 2 7 3 9  HDA601 
1 Mobil L 

Test Test Customer Minimum Test Results 
Method Frequenqv Engrish Metric English Metric 

Physical Property 

Thickness, mil (rnm) ASTM ~ i ~ 3 m 7 5 i l ~ 5 9 ~  
Average every roll 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 76 ( 1.9 1 

Tensile Properties: ASTM D638, Type IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 215 ( 375 ) 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

173 ( 

324 ( 

324 ( 

13 

13 

560 

560 

303 ) 225 ( 393 ) 

567 ) 441 ( 772 ) 

567 ) 453 ( 793 ) 

22 

20 

724 

742 

gauge length = 1.3" 

- MD 

Break Elongation, I - TD ' -- gauge length = 2.5" 
- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

ASIA Dl004 
every roll 

every roll 

m s  101 c12065 

ASTM D1204 (lOOC, lhr) 

every roll 105 ( 4 6 7 )  128 ( 570 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

every roil 

every roll 

-2.0 

-2.0 

0.3 

-0.3 

ASlM D1505 
every 4th 0.940 0.942 

Carbon Black Content, % ASIA 01603 
every 4th 2.0 2.7 

Pending 

10 

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 
every roll 1500 

Carbon Black Dispersion 
Views in Cat1 - Cat2 every 4th 10 

6181 
Name FLUOR DANIEL FERNALD 

HARRISON, OH 

000407 
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Roll Test Data Report 
Lininz TechnoIogy, Inc Roll No. 11 4101 769 

ROLL IDENTIFIG4 TIOff B I N  INFORM2 TIOff 

Roll Number 114101769 Lot Number A60647 

@ Product Name HMT080A004 Type HDA601 p-273 9 
Production Date 5117IS supplier Mobil % 

Len@ =: (+A 1 %) 390 feet GSE RESIN l W T  DATA 

width (IvomiJla9 23.5 feet 

119 meten 
Propem Test Method Resde 

7.2 meters Dense, g/cc ASTM D 1505 0.935 

Shed Area 9,165 sq. feet Melt index, gYl0 min. AS734 D 1238 (2.16 k@90 '9 0.60 
851 sq. meters 

Weight 3,985 pounds 
1,808 kilograms 

~ ~ ~~ ~ 

Tcst Tcsi Customer Minimum Test ResuIts 
Method Frequency Engrish Metric Engiish Metric PhysicaI Prop- 

Thickness, mil (rnm) 
Average 

Minimum every roll 76 ( 1.9 ) 76 ( 1.9 1 
Tensile Properties: ASTM D638. Type IV 

Yield Strength, ppi - TD every roll 173 ( 303 ) 212 ( 371 ) 

- MD every roll 173 ( 303 ) 211 ( 369 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 447 ( 783 ) 

- MD every roll 324 ( 567 ) 453 ( 792 ) 

Yield Elongation. % - TD gauge kngth = 1.3" every roll 13 21 

- MD every roll 13 

Break Elongation. % - TD gauge rtngth = 2.5" every roll 560 
21 

744 

- MD every roll 560 748 
Tear Resistance, Ib. (N) A m  01004 

-TD every roll 60 ( 267 ) 68 ( 303 1 
- MD every roll 60 ( 2 6 7 )  68 ( 304 1 

Puncture Resistance. Ib. (N) FIhnS 101 cR065 
every roll 105 ( 467 ) 133 ( 590 ) 

Dimensional Stability. % ASTM D1204 (lOOC, 1 hr) 
-TD every roll -20 0.3 

- MD every roll -2.0 -0.3 
Density, glee 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
V i i nca t l - ca t2  

ASlM 01505 
every 4th 0.940 

ASl?d Dl 603 
every 4th 2.0 

ASTM 01693 Cond. B 

ASlM D5596 

start Date = 5121/99 every roll 1500 

evefy 4th 10 

0.942 

2.7 

Pending 

10 

6181 

HARRISON. OH 
Name FLUOR DANIEL FERNALD 

31  9/99 

OQG4 08 





Lining Technology, Inc. Roll No. I14101 770 

ROLL IDEWIFICA TION RESIN INFORMA TION 

Lot Number A60647 

Type HDA601 -- 2 7 3 9 
Suuulier Mobil ** 

~ 

Length =(+/- 1%) 390 feet 
119 meters 

7.2 meters 

Sheet Area 9.165 Sq.feet 

Width mom*naJ 23.5 feet 

851 sq. meters 

1,782 kilograms 
Weight 3,929 pounds 

GSE RESIN TETT DATA 

Propem Tesl Method Results 

Melt gn0 min. ASTMD I238 @.I6 kgn90 'CJ 0.60 

Dense,  g/cc ASTM D IS05 0.935 

Physical Property Test Trsi Customer Minimum T s r  Results 
Method Frequency English Metric English Metric 

Thickness, mil (mm) 
Average every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

evw roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi -TD . 
- MD 

Yield Elongation, % - TD 

ASTM D638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

224 ( 391 ) 

218 ( 381 ) 

461 ( 807 1 
449 ( 785 ) 

22 
21 

750 

71 9 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM D l 0 0 4  

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 
Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

m s  101 a2065 

ASTM Dl204 (1OOC, 1hr) 

105 ( 467 ) 130 ( 580 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

-2.0 

-20 

0.3 
-0.5 

ASTM D1505 
0.940 0.942 

Carbon Black Content. % ASTM D1603 
27 2 0  

ESCR status ASFM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 

Carbon Black Dispersion 
Views in -1 - Cat2 10 10 

6181 
N m e  FLUOR DANIEL F E R W  

omwn HARRISON, OH 
SI1 9199 

000409 
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Roll Test Data Report 
Lining Teclinolojy, Inc Roll No. 114101771 

ROLL IDEIVTFICA TION RESIN INFORM4 TION 

Lot Number A60647 t-, 2 7 3 9 RoIINumber 114101771 

Product Name HMT080A004 Type HDA601 

Production Date 511 7/99 SuppIier Mobil 

Length z ( M -  1%) 390 feet GSE RESRV TEST DATA 
119 meters 

Width ( ~ v ~ ~ i n a l )  23.5 feet Propem Test Method R B U h  

7.2 meters Density, g/cc ASTM D I505 0.935 

Sheet Area 9,165 sq.feet 
851 sq.meters 

Melt index, g/10 min. ASTM D I238 (2.16 kg1190 "C) 0.60 

3.969 pounds 
1.800 kilograms 

Weight 

~~ 

Tat  Test Customer Minimum Test ResuIts 
Method Frequency English Metric h g k h  Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi -TD 
Tensile Properties: 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM 01593/D751/D5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

208 ( 3E4 ) 

217 ( 380 

454 ( 795 ) 

482 ( 844 ) 

23 

22 

gauge length = 1.3" 

gauge length = 2.5" 

A!5TM Dl004 

- MD 

Break Elongation, % - TD 744 

803 - MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

FlMS 101Cl2065 

ASTM D1204 ( low, 1 hr) 

105 ( 467 ) 130 ( 579 ) 

Dimensional Stability. % 
-TD 

- MD 

Density, g/cc 

-2.0 

-2.0 

0.3 

-0.5 

ASTM Dl505 
0.940 0.942 

Carbon Black Content. % ASTM D1603 
20 2.7 

ESCR status ASTM D1693 Cond. 6 
Start Date = 5/21/99 

ASTM 05596 

1500 Pending 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 10 10 

61 81 

HARRISON, OH 
Nome FLUOR DANIEL FERNALD 

~ 0 0 4 1 0  





Linin2 TechnoloD, Inc Roll No. 114101772 

ROLL DENTIFICA TION RESAY INFORMATloN 

Mobil 

Lot Number 

Type 
Suppiier 

Len@ =(+/I%)  390 feet GSE RESIN E S T  DATA 

Width (1vomna9 23.5 feet 

Sheet Area 9,165 sq. feet Melt index, g/IO min. ASlN D I238 (2.16 kgLI90 "C) 0.60 

Weight 4,004 pounds 

119 meters 
Prop* Test Method Results 

7.2 meters Densig, g/cc ASTM D I505 0.935 

851 sq. meters 

I 1,816 kilograms 

Physkal Property Test Test Customer Minimum Tesi R s u h  
Method Freauencv Endish Metric EnQiish Metric 

Thickness. mil (mm) 
Average 

ASTM D1593lD7511D5994 

every roll 80 ( 2.0 ) ao ( 2.0 1 
Minimum every roil 76 ( 1.9 ) 77 ( 1.9 1 

Tensile Properties: ASTM D638, Type N 
Yield Strength. ppi - TD every roll 173 ( 303 ) 225 ( 393 ) 

- MD every roll 173 ( 303 ) 235 ( 410 ) 

Break Strength, ppi - TD every roll 324 ( 567 446 ( 781 

324 ( 567 ) 457 ( 799 ) - MD every roll 
Yield Elongation, % - TD gauge length = 1.3" every roll 13 19 

- MD every roll 13 5 Break Elongation, ?& - TD gauge length = 2.5" every roll 560 

560 every roll - MD 

Tear Resistance, Ib. (N) ASTM Dl004 
-TD every roil 60 ( 267 ) 80 ( 355 1 
- MD every roll 60 ( 267 ) 80 ( 3 5 4 )  

every roll 105 ( 467 ) 133 ( 591 ) 

Puncture Resistance, Ib. (N) FTMS 101 W065 

22 

'734 

688 

I Dimensional Stability, % ASTM D1204 (lOOC. lhr) 
-TD every roll -2.0 0.3 

- MD every roll -2.0 -0.2 
Density, gcc AslM D1505 

every 4th 0.940 0.942 
Carbon Black Content, % A m  D1603 

every 4th 2 0  2.7 
ESCR status 

Carbon Black Dispenion 
Views in Cat1 - Cat2 

ASTM D1693 Cond. B 
Start Date = 5/21/99 every roll 1500 

ASlM 05596 
e w y  4th 10 

Pending 

10 

6181 
Nme FLUOR DANIEL F E R W  

HARRISON, OH 





Lininx Technolonv, Inc. RON No. 1141 01 773 

ROLL IDElVTIFIlcATION RiSIA' INFORM TION 

' - 2 7 3 9  
A60647 

HDA601 - Lot Number 

Type 
Production Date 511 8/99 SuppIier 

4 

Mobil 

Length Z(+L 1%) 392 feet GSE RESIN TEST DATA 

Width 23.5 feet 
7 2  meters Densityy g/cc ASTM D I505 0.935 

Sheet Area 9.212 sq. feet MeIt index, g/IO min. ASTMD I238 (2.16 k@90 'C) 0.60 

Weight 

119 meters 
Property Test Method Results 

856 sq. meten 

4,005 pounds 
1,817 kilograms 

~ ~ ~~ ~ ~~ 

T a t  Test Customer Minimum Tat R a u k  
Method Frequency EngIish Metric English Metric 

PhysicaI Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM D1593/D751/D5994 

ASTM D638, Type IV 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

227 ( 397 ) 

224 ( 391 ) 

458 ( 802 ) 

459 ( 804 ) 

20 

20 

755 

706 

gauge length = 1.3" 
- MD 

Break Elongation. % - TD gauge kngth = 2.5" 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

ASlM Dl004 
60 ( 267 ) 

60 ( 267 ) 

FTMS 101c12065 

ASTM D1204 (lOOC, lhr) 

105 ( 467 ) 136 ( 607 ) 

Dimensional Stability, % 
-TD 

- MD 
Denstty, g/cc 

-20 

-20 

0.3 

-0.2 

ASTM D1505 
0.940 0.942 

Carbon Black Content, % ASlM D1603 
20 2 7  

ESCR status ASTM 01693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1 500 Pending 

Carbon Black Dispersion 
Views in Cat1 - Cat2 10 10 

6181 
Nume FLUOR DANIEL FERNALD 

Location HARRISON, OH 
511 9199 

000412 L 





ROLL IDENTIFIC4 TION RESIF IrVFORMA TION 

RoUlVurnber 114101774 Lot Number A60&7 

Product Name HMT080A004 Type HDA601 

Lengih =(+AI%) 390 feet GSER€SI”TESTDATA ‘ y 
e Productwn Date 5/18/99 Suppiier Mobil 

h - n -  

119 meters 
Propee Test Method Results Width (~omincrc) 23.5 feet 

7.2 meters Density, g/cc ASm D 1505 0.935 

Sheet Area 9,165 sq, feet Mek index, g/IO min. AS7M D 1138 (2.16 kg/190 ‘C) 0.60 
851 sq.meters 

Weight 3.880 pounds 
1,760 kilograms 

Tcsi TSt Customer Minimum Test RrsuUS 
Method Frequency Engiish Metric English Metric Physicat Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yild Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 
- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 
- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 
- MD 

Density, 9/cc 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D638, Type N 

gauge length = 1.3” 

gauge length = 2.5” 

ASP4 Dl004 

RMS 101cRo65 

&STM D1204 (lOOC, lhr) 

ASW D1505 

ASP4 D1603 

&STM D1693 Cond. B 
Start Date = 5/21/99 

ASlM D5596 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

evely roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

225 ( 3 % )  

233 ( 408 ) 

455 ( 796 ) 

399 ( 698 ) 

19 

22 

760 

621 

133 ( 591 ) 

0.3 

-0.2 

0.943 

2.8 

Pending 

10 

61 81 

HARRISON. OH 
tomer Name FLUOR DANIEL FERNALD 

000423 





Width ~ o m i n n r )  23.5 feet 
7.2 meten 

Sheet Area 9.165 sq. feet 

Weight 3,985 pounds 

1 

851 sq. meters 

1.808 kilograms 

I 

'est Data Report 
TechnoloD, Inc Roll No. 114101775 

ROLL IDENTIFIIGQ TION RESIN INFORMA TION 

Lot Number 
Type 
Supplier 

A60647 

HDA601 s- 
Mobil * 

' 2 7 3 9  Product Name HMT080A004 

Production Date 5tl8/99 

. Lena@ =(+/--I%) 390 feet 
119 meters 

GSE R.ESIN TEST DATA 

Property Test Method Results 
Density, g/cc ASTMD 1505 0.935 

Melt h d e q  gA0 min. RTTMD I238 (2.16 kg/190 'c) 0.60 

Test Test Customer Minimum Test ResuIls 
Method Frequency English Metric &gkh Metric Physical Property 

Thickness, mil (mm) ASTM ~ i 5 9 3 / ~ 7 5 1 m 5 9 ~  
Average every roll 80 ( 2.0 ) 81 ( 2.0 

76 ( 1.9 ) 78 ( 2.0 Minimum every roll 

Yield Strength, ppi - TD every roll 173 ( 303 ) 224 ( 392 ) 

Tensile Properties: ASTM D638. Type IV 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

every roll 

every roll 
every roll 

every roll 
every roll 

every roll 

every roll 

173 

324 

324 

227 ( 397 

460 ( 805 ) 

447 ( 782 1 
22 

22 

750 

703 

gauge length = 1.3" 

- MD 

Break Elongation, % - TD 

- MD . gauge length = 2.5" 

ASTM Dl004 Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

every roll 

every roll 

60 

60 

RMS 101 (22065 

ASTM 01204 (lOOC, lhr) 

every roll 105 135 ( 599 ) 

Dimensional Stability, % 
-TD 

- MD 
I Density, glee 

every roll 

every roll 

-20 

-2.0 

0.3 

-0.2 

A S M  Dl505 
every 4th 0.940 0.943 

~ Carbon Black Content, % ASM D1603 
20 

1500 

2.8 every 4th 

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASlM D5596 

every roll Pending 

Carbon Black Dispersion 
Views in Cat1 - Cat2 every 4th 10 10 

Order No. 6181 
o a r  ] v m e  FLUOR DANIEL FERNALD 

HARRISON, OH 
91 9/99 

000414 
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011 2 est Data Report -- 
Lining Technology, l n c  Roll No. I14101776 

ROLL IDENTIFIC4 TION RESIN INFORMA TION 

RoIIlVumber 114101?76 Lo( Number A60647 - 
Product Name HMT080A004 TYPe HDA6Pl4 - 2 7 3 9  

~ Production Daie 5/18/99 Supplier Mobil 

I CSE REsnv E S T  DATA Length z (+.- I %) 390 feet 

width (Nomid)  23.5 feet P r o p m  TestMeihod Resub 

Sheet Area 9,165 sq.feet Meit index, HI0 min. ASTMD I238 (2.16 kH90 "C) 0.60 

119 meters 

7.2 meters Dens*, g/cc ASTM D 1505 0.935 
I 

a51 sq.meten 

I Weight 
I 

3,925 pounds 
1,780 kilograms 

Physical Property Test Ta t  Customer Minimum Tat  Resub 
M&od Frequency Engtish Metric Ehgiish Metric 

81 ( 2.0 1 
79 ( 2.0 1 Minimum every roll 76 ( 1.9 ) 

Yield Strength, ppi - TD every roll 173 ( 303 ) 220 ( 386 ) 

- MD every roll 173 ( 303 ) 228 ( 400 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 464 ( 813 ) 

Yield Elongation, W - TD 

Average every roll 80 ( 2.0 ) 

Tensile Properties: ASTM 0638, Type IV 

every roll 324 ( 567 ) 471 ( 825 1 
gauge length = 1.3" every roll 13 21 

every roll 13 22 

gauge length = 25" every roll 560 754 

every roll 560 750 

- MD 

- MD 

Break Elongation, % - TD 

- MD 

A!STM Dl004 
,. a 

Tear Resistance, Ib. (N) 

71 ( 316 1 
74 ( 329 1 

every roll 105 ( 467 1 135 ( 599 ) 

-TD every roll 60 ( 267 ) 

- MD every roll 60 ( 267 ) 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

FrMS 1Ofc12065 

ASTM D12W (lOOC, lhr) 
every roll -2.0 0.3 

every roll -2.0 -0.2 

-TD 

- MD 

Density. 9/cc A S M  01505 
every 4th 0.940 0.943 

Carbon Bladc Content. % ASTM D1603 
every 4th 2.0 2 8  

ESCR status 

Carbon Black Dispersion ASIT4 05596 

ASTM D1693 Cond. B 
Start Date = 5/21/99 every roll 1500 Pending 

evefy 4th 10 10 Views in Cat1 - Cat2 

Order No. 61 81 
~ a m c  FLUOR DANIEL F E R W  

HARRISON. OH 
Y19199 

000415 





ROLL IDEIVTFICA T’ON REsI/v INFORMA TION 

Roll Number 114101777 Lot ffumber A60647 

Product Name HMT080A004 Type HDA601 -- 2 7 3 9  
Production Date 511 8/99 Suppiier Mobil 

GSE RESIN TE;rTDATA Length z (+I- I %) 397 feet 
121 meters 

Width mominao 23.5 feet Property Test Method Resultr 
7.2 meters Density, Hcc ASTM D I505 0.935 

Sheer Area 9.330 sq. feet Melt index, @IO min. ASTM D 1238 (2.16 k@190 *‘ 0.60 
867 sq.meten 

Weight 3,972 pounds 
1,802 kilograms 

PhysicaI Property Tat  Test Customer Minimum Tcrt Results 
Method Frequenq English Metric English Metric 

Thickness, mil (mm) ASTM ~ i 5 9 3 r n 7 5 1 m g ~  
every mll 80 ( 20  ) 81 ( 2.0 1 
every roll 76 ( 1.9 ) 79 ( 2.0 1 

Average 

Minimum 

Tensile Properties: ASTM 0638, Type IV 
YeM Strength. ppi - TD every roll 173 ( 303 ) 227 ( 398 ) 

- MD every roll 173 ( 303 ) 232 ( 407 ) 
Break Strength, ppi - TD every roll 324 ( 567 ) 441 ( 772 ) 

- MD every roll 324 ( 567 ) 456 ( 799 ) 

gauge length = 1.3” every roll 13 22 Yield Elongation, % -TO 

every roll 13 21 - MD 

Break Wongation. % - TD gauge length = 2.5- every dl 560 721 

- MD every roll 560 718 
Tear Resistance, Ib. (N) ASTM Dl004 

every roll 60 ( 267 ) 77 ( 342 1 -TD 

- MD every ron 60 ( 267 ) 78 ( 348 1 
Puncture W i n c e .  Ib. (N) ITMS 101 02065 

every roll 105 ( 467 ) 129 ( 574 ) 

Dimensional Stability, % ASTM 01204 (lOOC, lhr) , 

-TD every roll -2.0 0.3 

- MD every roll -2.0 -0.2 
Density. s/cc 

Carbon Black Content, X 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM Dl505 
every 4th 0.940 

ASTM 01603 

ASTM 01693 Cond. B 

ASTM D5596 

every 4th 2.0 

Start Date = 321199 every roll 1500 

every 4th 10 

0.943 

2.8 

Pending 

10 

Order No. 6181 
Nomr FLUOR DANIEL F E W  

HARRISON, OH 

3 1  9/99 

008416 
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ROLL IDEMIFICA TION W L v  I f f F O W  TIOff 

RoNNumber 114101779 Lot Number A60647 

2 7 3 9  Producl Name HMT080A004 Type H D m ,  
Production Date 318199 Supplier Mobil 

Length Z(+L X%) 390 feet 

Width ~omiinor) 23.5 feet Propeqy Tesz Method Resuits 

Sheel Area 9,165 sq. feet MeCr index, g/10 min. AS3M D 1238 (2.16 kg/190 *C) 0.60 

GSE RESIF TEST DATA 
119 meters 

8 
7.2 meters Density, g/cc ASTM D 1505 0.935 

851 sq. meters 

Weigh2 3,980 pounds 
1,805 kilograms 

PhysicaI Prop- Tesi Tat  Customer Minimum Tesf Resuits 
Method Frequency English -Metric Engiish Mm.c 

Thickness, mil (mm) ASlM D l  5931~751 ID5994 

80 ( 2.0 1 
every roll 76 ( 1.9 ) 76 L .1.9 ) 

Average every roll 80 ( 2.0 ) 
Minimum 

Tensile Properties: ASTM 0638, Type IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 216 ( 379 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 428 ( 748 ) 

- MD every roll 324 ( 567 ) 436 ( 762 ) 

- MD every roll 173 ( 303 1 220 ( 385 ) 

every roll 13 20 T I M  Elongation, % - ?D - gauge length = 1.3" 

20 

every roll 560 709 

every roll 560 708 

. .  - MD every roll 13 
Break Elongation. % - TD gauge length = 25" 

- MD r 

ASTM Dl004 

.:e 
Tear Resistance, Ib. (N) 

-TD every roll 69 ( 3 0 6 )  60 ( 267 ) 

- MD every roll 60 ( 267 ) 70 ( 313 1 

every roll 105 ( 467 ) 133 ( 590 ) 

every roll -20 0.2 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

FlMS 101c12065 

A!5TM Dl204 (lOOC, lhr) 
-TD 

- MD every roll -2.0 -0.1 

Density, @a ASTM 01505 
every 4th 0.940 0.943 

Carbon Black Content, % As lM D1603 

every 4th 2.0 2.7 

ESCR status d o n d .  B 
Start Date = 5/21/99 every roll 1500 Pending 

Carbon Black Dipenion ASTM D5596 
every 4th 10 10 Views in Cat1 - Cat2 

91 9/99 

Order No. 6181 
Neme FLUOR DANIEL FUUJALD 

HARRISON, OH 

O O G M . 7  





Lining Technology, Innc Roll No. IIJIOI780 

ROLL IDEIVTIFIICQ TION RESIN I N F O W  TION 
RoU .Vumber 114101780 Lot Number A60647 

Product Name Hm080A004 Type HDA601 

@ Production Date 5/18/99 Supplier Mobil " - 2 7 3 9  
Z(W--1%) 390 feet GSE REsIlv TEST DATA 

119 meters 
Propem Test Method Results WkftIl (Nominnl) 23.5 feet 

7.2 meters Dens@, g/cc ASW D I505 0.935 

Sheet Area 9,165 sq. feet Me& ind- NO min. ASTMD I238 (216 kN90 *c) 0.60 
851 sq. meters 

Weight 3,930 pounds 
1,783 kilogram 

Test T& Customer Mmimum Test Results 
Method Frequency English Metric EngEsh Metric 

Physical Properly 

Thickness, mil (rnrn) ASTM 01593/D751/D5994 

Average every roll 80 ( 2.0 ) 80 ( 2.0 1 
76 ( 1.9 ) n ( 1.9 1 Minimum every rdll 

Yield Strength, ppi - TD every roll 173 ( 303 ) 220 ( 384 ) 

- MD every roll 173 ( 303 ) 222 ( 388 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 446 ( 781 ) 

- MD every roll 324 ( 567 ) 462 ( 809 ) 

Tensile Properties: ASTM 0638. Type IV 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 22 
- MD every roll 13 

i Break Elongation, % - TD gauge length = 25 every roll 560 
22 

' 725 

- MD every roll 566 730 

Tear Resistance. Ib. (N) ASTM Dl004 
-TD every roll 60 ( 267 ) 70 ( 312 1 
- MD every roll 60 ( 267 ) 70 ( 312 1 

every roll 105 ( 467 ) 133 ( 594 ) 

Puncture Resistance, Ib. (N) m s  101 cn065 

Dimensional Stability. % ASTM Dl204 (100C. lhr) 
-TD every roll -2.0 0.3 

- MD every roll -2.0 -0.3 
Density, glee 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Catl - Cat2 

ASXI D1505 
every 4th 0.540 0.942 

ASTM D1603 

ASTM 01693 Cond. B 
every 4th 2.0 

Start Date = 5121l99 every roU 1500 

ASTM D5596 
every 4th 10 

2 7  

Pending 

10 

6181 
FLUOR DANIEL FERNALD 

cation HARRISON. OH 

000418 





Lining Technology, Inc Roll No. 114101 781 
I ROLL IDENTIFICATION -IN INFORMA TION 

Roll Number 114101781 
1 '-2739 A60647 

HDA601 ". 

Mobil 

Lot Number 

Type 
Supptier 

Length z(+/- 1%) 390 feet GSE RESIN TEST DATA 

Width porn&) 23.5 feet 
7.2 meters Dens*, gkc  ASlM D 1505 0.935 

Sheet Area 9,165 sq. feet Melt indtzx, g/IO mm. ASTM D 1238 (2.16 kN90 "C) 0.60 

Weight 3,987 pounds 

119 meters 
Property Test Method Results 

851 sq.meters 

1.809 kilograms 

Physical Property Test T s i  Curtomcr Minimum Test Results 
Method Freuuency English Metric Etglish Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yeld Strength, ppi - TD 

- MD 

Break Strength. ppi - TD 
- MD 

Veld Elongation, % - TD 

- MD 

Break Elongation. % - TD - 
- MD 

Tear Resistance. Ib. (N) 
-TD 

- MD 
Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 

- MD 

Density, @a 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D1593/D751/D5994 

ASTM D638. Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

m s  101c/2065 

ASTM Dl204 (1OOC. lhr) 

ASTM Dl505 

ASTM D1603 

ASTM 01693 Cod. B 
Start Date = 5/21199 

ASTM DS596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

wery roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

105 ( 467 ) 

-20 
-20 

0.940 

2.0 

1500 

10 

218 ( 381 ) 

220 ( 384 ) 

451 ( 789 1 
431 ( 755 1 

22 

21 

731 

686 

130 ( 577 ) 

0.3 

-0.3 

0.942 

2.7 

Pending 

10 
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Roll Test Data Report 
Lining Technology, Inc Roll No. I I J I  01 782 

ROLL IDENTIFIG4TION RESIN IjVFOl(rMA TION 

Roll Number 114101782 Lot Number A60647 

@product Name ~ ~ ~ 0 8 0 ~ 0 0 4  Type HDA601 w- 273 9 
Production Date 9 1  8/99 Supplier Mobil 

Len@ %(M- X%) 390 ket  GSE RES.V TEST DATA 

width 23.5 feet 

1 
119 meters 

Propem Test Method Results 
7.2 meters Density, g/cc ASTM D IS05 0.935 

' SheetArea 9.165 sq.feet Melt index, #IO min. ASTM D I238 (2.I6 kN90 'C) 0.60 
851 sq-meters I 

Weight 3.905 pounds 
1,771 kilograms 

Physical Property Test 
Method 

Thickness, mil (mm) 
Average 

76 ( 1.9 ) TI ( 1.9 1 Minimum every roll 

Yield Strength, ppi - TD every roll 173 ( 303 ) 211 ( 369 ) 
Tensile Properties: ASTM D638, Type IV 

- MD every roll 173 ( 303 ) 206 ( 361 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 416 ( 727 ) 

- MD every roll 324 ( 567 ) 430 ( 753 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 22 

- MD every roll 13 1 !. Break Elongation. % - TD gauge length = 2.5" every roll 560 

21 

699 

- MD every roll 560 718 
Tear Resistance, Ib. (N) ASTM Dl- 

-TD every roll ' 60 ( 267 ) 67 ( 300 1 
- MD every roll 60 ( 267 ) 69 ( 308 1 

every roll 105 ( '467 ) 127 ( 564 ) 

Puncture Resistance, Ib. (N) m s  101 wo65 

Dimensional Stability, % ASFM 01204 (lOOC, lhr) 
-TD every roll -2.0 

- MD every roll -2.0 
Density, glcc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM Dl505 
every 4th 0.940 

every 4th 2.0 
ASTM D1603 

ASTM D1693 Cond. B 

ASTM D5596 

Start Date = 5/21/99 every roll 1500 

every 4th 10 

02 
-0.1 

0.943 

2.6 

Pending 

10 
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Roll Test Data Repor 
Linmg Technolo&y, Inc Roll No. 114101 783 

ROLL IDENTIFICATION RESIN INFORMA TION 
RON Number 114101783 Lo! Number A60647 

Produc! Name HMTO80A004 Type HDA601 @ Producrion Dare 511 8/99 Supplier Mobil Y- 7 3 9  
Length =:(+I- I %) 390 feet GSE RESIN TETTDATA 

Width (Ivomina~ 23.5 feet 

119 meters 
Propeny Test Melhod Results 

7.2 meters Dense, g/cc ASTM D I505 0.935 

Shee! Area 9,165 - sq. feet 
851 sq.meters 

3.990 pounds 
1,810 kilograms 

Weigh! 

Me& i n d q  g/I 0 min. ASTM D 1238 (2. I 6  kN90 *C) 0.60 

Tar Test Customer Minimrun Tar Results 
Method Frequeng English Metric Eng&h Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 
Break Elongation, % - TD 

- MD 
Tear Resistance, Ib. (N) 

-TD 
- MD 

Puncture Resistance. Ib. (N) 

Dimensional Stability. % 
-TD 
- MD 

Density, glcc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

A S M  Dl004 

FrMS 101GI2065 

ASlM D1204 (lOOC. lhr) 

A S M  D1505 

ASlM Dl603 

ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM 05596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every dl 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

105 ( 467 

-2.0 

-20 

0.940 

2.0 

1500 

10 

204 ( 357 ) 

210 ( 368 ) 

436 ( 762 ) 

430 ( 752 ) 

23 

22 

723 

685 

126 ( 560 ) 

02 

-0.1 

0.943 

2.6 

Pending 

10 





LL 1 est Data Heport 
Lining Technology, Inc Roll No. 11 31 01 784 

ROLL IDEIVTIFIICATION RESIN IivFoRMA TION 

Roll Number 114101784 Lot Number A60647 

Type 
supplier 

2 7 3 9  HDA601 =- 
Mobil 

Length z (+I- I %) 390 feet GSE REsL;V rjEsTDATA 

Width (Nomina0 23.5 feet 

119 meters. 
Properg Test Method Results 

7.2 meters Dense, g/cc ASTM D 1505 0.935 

Sheet Area 9,165 sq. feet Melt index, g / l O  min. ASTM D 1238 (2.16 kg/190 'CJ 0.60 
851 sq.meten 

Weight 3.924 pounds 
1,780 kilograms 

-~~ ~ 

Test Test Customer Minimum Test Resub 
Method Frequency EngrrSh Mehir English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Y i l d  Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Y i l d  Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stabilii, % 
-TD 

- MD 
Density. glcc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM DS38, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM D1004 

m s  101c12065 

ASTM 01204 (1 OOC, 1 hr) 

ASTM D1505 

ASTM D1603 

AslM 01693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

every roll 

e ~ e r y  ron 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

80 ( 2.0 1 
77 ( 1.9 ) 

213 ( 373 ) 

213 ( 372 ) 

417 ( 729 ) 

454 ( 795 ) 

23 

21 

664 
714 

134 ( 595 ) 

0.3 

-0.5 

0.942 

2.7 

Pending 

10 

31  9/99 

Order No. 6181 
N m e  FLUOR DANIEL F E W  

HARRISON. OH 

ctoo4zzk3 





K O C ~  1 esr Dura fieport 
Roll No. I14101 785 Lining Technology, Inc, 

ROLL IDEIVTIFIICQ TIOIV RESIN LYFORM4 TION 
Roll Number i141017a5 Lot Number A60647 

Product Name HMT080A004 e Production Date 511 9/99 

HDGOl 
Mobil - 2 7 3 9  Type 

Supplier 

Length %(W-I%) 390 feet GSE RESLv TEST DATA 
119 meters 

W w I f  nvomina9 23.5 feet 
7.2 meters Dens&, g/cc ASlW D I505 0.935 

Property 

Sheet Area 

Weight 

9,165 sq. feet 

3.689 pounds 
1,673 kilograms 

851 sq. meters 
Meit i n d q  g/IO min. A S i W  D 1238 (2.16 kg/.90 “C) 0.60 

Physical Property Test Test Customer : i in imm Test ResulrS 
Method Frequency English Metric English Metric 

Thickness, mil (mm) 
Average 

ASTM D1593/D751/05994 

Minimum 

Tensile Properties: ASTM D638, Type IV 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD gauge length = 1.3” 
- MD 

Break Elongation, % - TD 
- MD 

gauge length = 2.5” 

Tear Resistance, Ib. (N) ASTM 01004 
-TD 

- MD 

Puncture Res’ktance, Ib. (N) FTMS 101Cn065 

Dimensional Stabili, % ASTM D1204 (lOOC, lhr) 
-TD 

- MD 

Density, g/cc ASTM 01505 

Carbon Black Content, % ASTM D1603 

ESCR status 

Carbon Black Dispesion 
V i  in Cat1 - Cat2 

ASTM 01693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

580 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-20 

0.940 

2.0 

1500 

10 

206 ( 360 ) 

215 4 376 ) 

463 ( 811 ) 

455 ( 797 ) 

22 

22 

751 

71 6 

66 ( 293 1 
69 ( 307 1 

129 ( 574 ) 

0.3 

-0.5 

0.942 

27 

Pending 

10 

6181 

HARRISON, OH 
&%:Name FLUOR DANIEL FERNALD 
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Roll Tesi Daia Repori 
Lininz TechnoloD, Inc Roil No. I I41 0 I 786 

ROLL IVENTIFICATION RESIN INFORMA n 0 N  
Rollhrumber 114101786 Lot Number A60647 

Product Name HMT080A004 Type HDA601 c- 27 3 g 
Production Date 511 9/99 Supplier Mobil - 
Length =(+A 1%) 390 feet GSE RESIN TEST DATA 

Width ~ o h w  23.5 feet 

119 meters 
Property Test Method R&Uh 

7.2 meten Density, g/cc ASZW D 1505 0.935 

Sheet Area 9,165 sq. feet Melt index, g/lO min. ASTM D I238 @St5 kgn90 'c) 0.60 

Weight 3,922 pounds 

851 sq.meters 

1,779 kilograms 
~~ ~~ ~- 

Test Test Customer Minimum Test Resuh 
Method Frequency h g & h  Metric English Metric 

Physical Properg 

Thickness, mil (mm) 
Average 

~ ~- ~- ~ ~ 

ASTM 01593/D751/D5994 
every roll 80 ( 2 0  ) 81 

Minimum every roll 76 ( 1.9 ) 78 ( 2.0 1 
Tensile Properties: ASTM 0638. Type IV 

Yield Strength, ppi - TD every roll 173 ( 303 ) 209 ( 365 ) 

- MD every roll 173 ( 303 ) 214 ( 374 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 426 ( 746 ) 

- MD every roll 324 ( 567 ) 435 ( 761 ) 

Yield Elongation, YO - TD gauge length = 1.3" every roll 13 22 

- MD every roll 13 

Break Elongation, % - TD gauge length = 2.9 every roll 560 

- MD every roll 560 

24 

700 

688 
Tear Resistance, Ib. (N) 

-TD 
- MD 

ASlhn 01004 
60 ( 267 ) 68 ( 302 every roll 

every roll 60 ( 267 ) 69 ( 307 1 
Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

FTMS 101c12065 
every roll 105 ( 467 ) 134 ( 597 ) 

ASTM 01204 (lOOC, lhr) 
-TD every roll -20 02 
- MD every roll -20 -0.1 

Density, g/cc ASTM D1505 
every 4th 0.940 0.943 

Carbon Black Content. % ASTM 01603 
every 4th 2.0 2.7 

ESCR status 

Carbon Black Dispersion 
Vmus in Cat1 - Cat2 

ASTM D1693 Cond. B 
Start Date = 5/21/99 every roll 1500 

ASTM 05596 
every 4th 10 

Pending 

10 



a 



Roll No. 114101 787 

ROLL IDENTIFICA TIOff R€SAV INFORMA TION 

Roll Number 114101787 
Product Name HMT080A004 

Production Date 511 9/99 

Length =:(+I- I %) 390 feet 
119 meters 

WWh (jvominM 23.5 feet 
7.2 meters 

Sheet Area 9,165 sq. feet 

Weight 3.997 pounds 

851 sq. meters 

1,813 kilograms 

Lot Number A60647 

Type 
Supplier 

GSE RESIN TEST DATA 

- 2 7 3 9  
HDA601 

Mobil 

Propem Tesi Method Results 

Melt index, d . 0  min. 
Dense ,  g/cc ASTM D 1505 0.935 

ASTU D 1238 (2.16 kgn90 "c) 0.60 

Tat  Test Customer Minimum Test Resub 
Method Frequency English Metric English Metric 

Physicat Property 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Y i ld  Strength, ppi - TO 

- MD 
Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 
Tear Resistance, Ib. (N) 

-TD 
- MD 

Pundure Resistance. Ib. (N) 

Dimensional Stability. % 
-TD 
- MD 

Density. gkc  

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat;! 

ASTM D1593lD751lD5994 

ASTM D638. Type N 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM D1004 

FlMs 101mo65 

ASTM 01204 (lOOC, lhr) 

ASTM Dl505 

ASTM D1603 

ASFM D1693 Cond. B 
Start Date = 5/21/99 

A S W  05596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 1 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

227 ( 398 ) 

222 ( 388 ) 

440 ( 771 ) 

438 ( 767 ) 

23 
22 

71 6 

756 

128 ( 567 ) 

0.2 

-0.1 

0.943 

2.7 

Pending 

10 

Order No. 6181 
Name FLUOR DANIEL F E W  

ocation HARRISON, OH 

(30042~ 





nwt 1 esr uura tcepo 
Lining Technolom, Inc  Roll No. 114101788 

ROLL DENEIFICQ TION 

Lot Number A60647 

Type 
Supplier 

HDA601 

Mobil 2 7 3 9  
390 feet 
119 meters 

Width (hromina9 23.5 feet 
7.2 meters 

Sheet Area 9.165 sq. feet 
851 sq. meters 

Weight 3.897 pounds 
1.768 kilograms 

GSE RESIN EST DATA 
-~ ~~ 

Property Test Method Results 
Density, g/cc A S l u D  I505 0.935 

Melt inder, g / I  0 min. As2M D I138 (2.16 kg490 OCJ 0.60 

Physical Properiy Test Test Customer Minimum Test Results 
Method Frewencv Enplirh Metric Enplish Metric 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi - TD 
Tensile Properties: 

- MD 

Break Strength, ppi - TD 

- MD 
Yield Elongation. % - TD 

- MD 
Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 
- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 
- MD 

Density, g/cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D638, Type IV 

gauge length = 1.3" 

gauge length = 2.5" 

ASrnn Dl004 

m s  10lc/2065 

ASTM D1204 (lOOC, lhr) 

A S l M  D1505 

ASlM D1603 

ASTM 01693 Cond. B 
Start Date = 5/21199 

ASlM D5596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

214 ( 374 ) 

218 ( 381 ) 

430 ( 753 ) 

472 ( 825 ) 

20 

22 

673 

766 

126 ( 562 ) 

0.2 
-0.1 

0.943 

2.7 

Pending 

10 

Order No. 6181 
Name FLUOR DANIEL FERNALD 

HARRISON, OH 

0 0 0 4 Z ~  
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ROLL LDEWIFIICQ l7ON RESIN INFORMATIolv 
Roll Number 114101789 Lot Number A60647 

HDA601 

Mobil - 2 7 3 9  
Product Name HMT08OAN 

Production Date 31  9/99 
~ ~~ 

Len@ Z(U- 1%) 390 feet GSE RESIN l?3T DATA 

width (Nominal) 23.5 feet 

Shed Area 9.165 sq.feet Meli inder, g/lO min. ASTM D 1238 (216 kN90 'c) 0.60 

Weight 3,969 pounds 

119 meters 
Proper@ Tcrt Method Results 

7 2  meters Density, g/cc ASTM D 1505 0.935 

851 sq. meters 

1,800 kilograms 

PhysicaZ Prop- Tcrt Test Cusiomer Wmimum Test ReJulic. 
Method Frequency English Mrtric Engkh MeZrk 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 
- MD 

ASTM D1593D751105994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

ASl?vl D638. Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

213 ( 372 ) 

217 ( 379 ) 

475 ( 832 ) 

462 ( 809 ) 

21 

22 

765 

734 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

FTMS lOlc12065 

ASTM 01204 (lOOC, lhr) 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 
Pundure Resistance, Ib. (N) 

131 ( 582 ) 105 ( 467 ) 

Dimensional Stability, % 
-TD 

- MD 
Density, g/cc 

-2.0 

-2.0 

0 2  

-0.1 

ASTM D1505 
0.940 0.943 

Carbon Black Content, % A s l M  D1603 
20 2.7 

ESCR status ASTM D1693 Cond. B 
Start Date = y21/99 

ASTM D5596 

Pending 1500 

Cabon Black Dispersion 
V i  in Can- Cat2 10 10 
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ROLL IDEIVTIFIICQ TION RESIN INFORMA TION 
Roll Number 114101790 Lot ffumber A60647 

Product Name HMT08W004 Type HDA601 L 7 - 2 7 3 9  
Production Date Y.19199 supprier Mobil 

. Length zz (+I- I %) 390 feet GSE R E S .  TEST DATA 
119 meters 

Width mominao 23.5 feet Property TeSiMeiirod Rauits 
7.2 meters Density, g/cc ASZW D I505 0.935 

Sheet Area 9.165 sq. feet Melt index, g/IO min. ASZWD I238 (2.16 k@90 'c) 0.60 
851 sq. meters 

Weight 3.900 pounds 
1,769 kilograms 

~~~~~ 

T& Test Customer Minimum Tat  Resuits 
Method Frequency English Mctric Engkh Metric 

Physical Proper@ 

Thickness, mil (mm) ASTM ~ i 5 9 3 r n 7 5 i r n s 9 ~  

Average every roll 80 ( 2.0 ) 80 ( 2.0 1 
every roll 76 ( 1-9 ) 78 ( 1.9 1 Minimum 

Tensile Properties: ASlM 0638, Type N 
Yield Strength, ppi - TD every roll 173 ( 303 ) 204 ( 356 ) 

- MD every roll 173 ( 303 ) 209 ( 365 ) 
Break Strength, ppi - TD every roll 324 ( 567 ) 426 ( 746 ) 

- MD every roll 324 ( 567 ) 459 ( 804 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 21 

- MD every roll 13 

Break Elongation, % - TD gauge length = 2.5' every roll 560 

- MD every roll 560 

23 

717 

740 
Tear Resistance, Ib. (N) ASTM Dl004 

-TD 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

FTMS lOlC12065 
every roll 105 ( 467 ) 130 ( sf7 1 

ASTM Dl204 (lOOC, lhr) 
-fD every roll -2.0 0.1 

- MD every roll -2.0 

every 4th 0.940 
Density. glcc ASTM D1505 

Carbon Black Content, % ASTM D1603 

-0.1 

0.943 

every 4th 2 0  2 7  

ESCR status 

Carbon Black Dispersion 
Vews in Cat1 - Cat2 

ASN 01693 Cond. B 
Start Date = SI21199 every roll 1500 

ASTM D5596 
every 4th 10 

Pending 

10 

Order No. 6181 
Nome FLUOR DANIEL FERNALD 

cotion HARRISON, OH 





Test Data Rep 
Linhg Technology, Inc 

I r _  

Roll No. I14101791 
ROLL DEMIFICA TION RESIN INFORM2 TION 

Roll Number 114101791 

Mobil 

Lot Number 
Type 
Suppikr 

Length =: (u- I %) 390 feet GSE RESIN TE;rT DATA 

Width p o - 4  23.5 feet 

Sheet Area 9,165 sq. feet Melt i n d q  g/IO min. ASTMD I238 (2x6 kg/I90 “c) 0.60 

Weight 3.970 pounds 

119 meters 
Properiy Test Method ReSUltr 

I 7.2 meters Density, g/cc ASTM D 1505 0.935 
I 

851 sq. meters 

1.801 kilograms 

Physical Property T a t  Tat  CIlstomaMinimum Test Resu& 
Method Freuurncv EnMsh Met& Endbh Metric 

Thickness, mil (rnm) 
Average 

ASTM D1593/D751/D5994 
every roll 80 ( 2.0 ) 80 ( 2.0 ) 

i Minimum every roll 76 ( 1.9 ) 78 ( 1.9 1 

I 173 ( 303 ) 209 ( 365 ) 

I Break Strength, ppi - TD every roll 324 ( 567 ) 396 ( 693 ) 

Tensile Properties: ASTM D638, Type IV , 
Yield Strength, ppi - TD every roll 

- MD every roll 173 ( 303 ) 213 ( 373 ) 
I 

I - MD 
I 
i Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 
I .  - MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

gauge length = 1 .3* 

Dimensional Stability, % 
-TD 

gauge length = 2.5” 

ASTM DlOW 

Density, S/cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
VlewsinCatl-Cat2 

every roll 324 ( 567 ) 407 ( 712 ) 

every roll 13 20 
every roll 13 
every roll 560 

every roll 560 

23 
663 

650 

every roll 60 ( 267 ) 69 ( 308 1 
every roll 60 ( 267 ) 69 ( 307 1 

FIMS 101 W065 

ASiM Dl204 (lOOC, lhr) 

every roll 105 ( 467 ) 129 ( 573 ) 

every roll -20 0.1 

. MD every roil -2.0 

every 4th 0.940 

every 4th 2 0  

Start Date = 5/21/99 every roll 1500 

ASTM D1505 

As lM D1603 

AsiM D1693 Cond. B 

As lM 05596 
every 4th 10 

-0.1 

0.943 

2.7 

Pending 

10 

920199 

Order No. 6181 
slomrr Nome FLUOR DANIEL FERNALD 

HARRISON. OH 

000429 





I ROLL IDENTIFICATION RESIN INFORMATION 
RON Number f 14701792 Lot Number A60647 

Product Name HMT080AOM TYPe HDA601 "-2739 
Production Date 511 9/99 Supplier Mobil 

=(+/--I%) 

Width ( ~ o ~ i n n l )  

Sheet Area 

Weight 

390 feet CsE RESIN lEV DATA 
119 meters 

23.5 feet Property Test Melhod Results 
7.2 meters Density, g/cc ASTM D IS05 0.935 

9.165 sq.feet Melt h d a ,  g/IO min. UT34 D 1238 (2.I6 kgB90 *c) 0.60 
851 sq.meters 

3.953 pounds 
1,793 kilograms 

Test Test Customer Minimum Test Results 
Method ' Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) ASTM ~ i s 3 1 ~ 7 5 i m s m  
Average every roll 80 ( 2.0 ) 81 ( 2.1 ) 

Minimum every roll 76 ( 1.9 ) 77 ( 1.9 ) 

Tensile Properties: ASTMD638,TYpeIV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 209 ( 365 ) 

- MD every roll 173 ( 303 ) 222 (. 388 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 426 ( 746 ) 

- MD every roll 324 ( 567 ) 418 ( 731 ) 

Yield Elongation, % - TD gauge kngth = 1.3" every roll 13 23 

- MD every roll 13 22 

Break Elongation, W - TD gauge length -- 25" everyroll . 560 720 

- MD every roll 560 668 

ASrM Dl004 

;.e 
Tear Resistance, Ib. (N) 

60 ( 267 ) 70 ( 311 1 -TD every roll 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, K 
-TD 

- MD 

Density, gtcc 

Carbon Black Content, K 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

start Date= 5/21/99 every roll 

every 4th 

' FFMs 101C12065 

ASTM Dl204 (lOOC, lhr) 

ASTM Dl505 

ASTM D1603 

ASTM D1693 Cond. B 

ASTM D5596 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

72 

131 ( 583 ) 

0.2 

-0.1 

0.943 

2 6  

Pending 

10 

Order No. 6181 
Nume FLUOR DANIEL fERNALD 

ocation HARRISON. OH 
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Roll No. 113101793 

BULI 1 esr uura fieporr 
Lining Technolom, Inc 

~ 

ROLL IDEATIFIGI TIOF' RESIN INFORMA TION 

Lot Number 

Type 
Supplier 

A60647 

HDA601-- 2 7 3 9 
Mobil 

Product Name HMT080A004 * Produciion Date 511 9/99 

Length Z(+/-I%) 390 feet 
119 meters 

GSE RESIN E S T  DATA 

Width PO-9 23.5 feet 
7.2 meters 

Sheer Area 9.165 sq. feet 

Weighf 4,055 pounds 

851 sq. meten 

1,839 kilograms 

Property Test Mefhod Results 

MeIt index, g/IO min. 
Densify, g/cc ASTM D I505 0.935 

AS7X D I238 (2.16 kg/190 O' 0.60 

PhysicaI Prop- Tesi Tat  Customer Minimum Tat  Resulls 
Method ' Frequency EngIish Metric English Mefric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Y i l d  Elongation, % - TD 

- MD 

ASTM D1593/D751/D5994 
every roll 

every roll 

80 

76 

ASTM D638, Type N 
every roll 

every roll 

wery roll 

every roll 

every roll 

every roll 
every roll 

every roll 

173 

173 

324 

324 

( 

( 

( 

( 

13 

13 

560 

560 

303 ) 219 ( 383 ) 

567 ) 475 ( 832 ) 

567 ) 489 ( 856 ) 

303 ) 220 ( 385 ) 

20 

22 

770 

805 

gauge length = 1.3" 

gauge length = 25" 

ASlM Dl004 

Break Elongation, % -TO 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

every roll 

every roll 
60 

60 

FlMs 101mo65 

ASTM D1204 (lo%, lhr)  

every roll 105 467 1 133 ( 591 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

every roll 

every roll 

-2.0 

-2.0 
0.2 

9.1 

every 4th 0.940 0.943 
Carbon Black Content. % ASlM D1603 

every 4th 2 0  2 6  

ESCR status ASN D1693 Cond. B 
Start Date = 5/21/99 

A m  D5596 

every roll 1500 Pending 
Carbon Black Dispersion 

V i  in Cat1 - Cat2 every 4tJ1 10 

Order No. 6181 
N&w FLUOR DANIEL fERNALD 

ocation HARRISON, OH 
5/2w 





RON Y est Data Report 
Lining Technology, Inc Roll No. I14101794 

ROLL LDEh'TIFICATION RESIN INFORMA TION 

Lot Number 
Type 
S U D D k  

A60647 '-2739 
HDA601 1 

Mobil 

RoIINumber 114101794 

Product Nome HMT000A004 

Productwn Date 511 9/99 
~ ~~ 

Lengih =(+/-I%) 390 feet GSEREsIlv TESTDATA 
119 meters 

Test Method ReSUItS 
ASTM D I505 0.935 

width p o h ~  23.5 feet 
7.2 meters 

Prop- 
Densw, g/cc 

Sheet Area 9,165 sq.feet Melt index, g/IO min. ASTM D I238 (2.16 k@90 "C) 0.60 

Weight 3.915 pounds 

851 sq.meten 

1,776 kilograms 

Test TS t  Cusromer Mmfmum Test ResuIts 
Method Frequency English Metric English' Metric Physical Property 

Thickness, mil (mm) ASTM ~ 1 5 ~ 3 1 ~ 7 5 1 1 ~ 5 9 ~  
Average every roll 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 77 ( 1.9 1 

Tensile Properties: ASTM D630, Type IV 
Yild Strength, ppi - TD every roll 173 ( 303 ) 218 ( 382 ) 

- MD every roll 173 ( 303 ) 226 ( 396 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 429 ( 751 ) 

- MD 
Yeld Elongation, % - TD 

every roll 

every roll 

wery roll 

every roll 

every roll 

324 ( 567 ) 

13 

13 

560 

560 

gauge length = 1.3" 

- MD 

Break Elongation, % - TD 

- MD ... gauge length = 2.5" 

Tear Resistance, Ib. (N) 
-TD 
- MD 

Puncture Resistance, Ib. (N) 

ASTM D1004 
every roll 

every roll 
60 ( 267 ) 

60 ( 267 ) 

m s  101 c12065 

ASTM D1204 (100C. lhr) 

every roll 105 ( 467 ) 133 ( 591 ) 

Dimensional Stability, % 
-TD 
- MD 

Density. g/cC 

every roll 
every roll 

-2.0 

-2.0 

0.3 

-0.2 

A S W  Dl505 
0.940 0.942 every 4th 

Carbon Black Content, % A S W  D1603 
every 4th 2 0  2 7  

Pending 

10 

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

ewry roll 1500 
Carbon Black Dispersion 

V i  in Cat1 - Cat2 10 every 4th 

Order No. 6101 
N~me FLUOR DANIEL FERNALD 

Ocation HARRISON, OH 
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R O N  No. 114101795 Lining Technology, I n c  

ROLL LDENTIFIIGQ TION RESIN INFOR.kU TION 
Roll Number 1 141 01 795 Lor Number A60647 

Producr Nizme HMTO8QA004 Type H D A 6 0 h  

Production Dare 511 9/99 supprier Mobil 4 
L e W h  =(#-I%) 390 feet GSE RESIN TEST DATA 

Width pominao 23.5 feet 

2 7 3 9  

119 meters 
Properly Tar Method Result5 

7.2 meters Density, g/cc ASTM D I505 0.935 

Sheer Area 9,165 sq-feet Meit index, g/IO min. AS7M D I238 (2. I6 k@90 "c) 0.60 
851 sq.meters 

Weight 3,965 pounds 
1,799 kilograms 

Physical Property Test Test Customer Minimum Tist Resuh 
Method Frequency English Mitric English Metric 

Thickness, mil (mrn) 
Average 

Minimum e v q  roll 76 ( 1.9 ) 77 ( 1.9 1 
Tensile Properties: ASTM 0638, Type IV 

Yield Strength, ppi - TD every roll 173 ( 303 ) 197 ( 345 ) 

- MD every roll 173 ( 303 ) 210 ( 367 ) 

Break Strength, ppi -TO every roll 324 ( 567 ) 369 ( 646 ) 

- MD every roll 324 ( 567 ) 405 ( 709 ) 

Yield Elongation. % - TD gauge length = 1.3" every roll 13 23 

- MD every roll 13 20 

- MD every roll 560 665 
Break Elongation, % - TD gauge length = 2.5" every roll 560 620 

ASTM Dl004 

.e 
Tear Resistance. Ib. (N) 

-m every roll 60 ( 267 ) 69 ( 305 1 
- MD every roll 60 ( 267 ) 70 ( 330 1 

Puncture Resistance, Ib. (N) FrMs 101 (22065 
Mcy roll 105 ( 4 6 7 )  126 ( 562 ) 

Dimensional Stability, % ASTM 01204 (1OOC. lhr) 
-TD every roll -2.0 0.3 

- MD every roll -2.0 -0.2 

Denslty. g/cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM Dl505 
t?vefy 4th 0.940 

ASTM 01603 
every 4th 2.0 

ASTM 01693 Cond. B 

0.942 

2 7  . 

Start Date = 5/21/99 every roll is00 Pending 

ASTM 05596 
every 4th 10 10 

Order No. 61 81 
Name FLUOR DANIEL FERNALD 

HARRISON. OH 
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Lining Technolom Inc Roll No. I14101796 

every 4th 2.0 2 6  

ESCR status 

Carbon Mack Dispersion ASTM D5596 

ASTM D1693 Cond. B 
Start Date = 5121199 ewry roll 1500 Pending 

VM in Cat1 - Cat2 every 4th 10 10 

~ 

ROLL IDENTIFIC.4 TION 

RollNumber 114101796 

:'*duct N- HMTO80~004 

Productwn Date 5120/99 

~~ ~~ 

RESIN INFORM4 TION 

Lot Number 

Type 
Suuulier - 2 7 3 9  HDA601 

Mobil , 

Length =(+I- 1%) ,390 feet 
119 meters 

Width ( ~ ~ m i n a l )  23.5 feet 
7.2 meters 

Sheet Area 9,165 sq. feet 
851 sq. meters 

Weight 3,947 pounds 
1,790 kilograms 

GSE RESIN ZZST DATA 

Properg Test Method R s u h  
Density, g/ee ASTM D 1505 0.935 

Melt inder, g n 0  min. 0.60 ASTM D 1238 (2.16 kM90 T,) 

61 81 
N w  FLUOR DANIEL FERNALD 

cation HARRISON, OH 

000434 





Lining Technology, Inc Roll No. I14101797 

'e Product Name HMTO80A004 

Production Date 5120/99 

ROLL IDElVTIFICATION RESIN INFORMATION 

RON Number 114101797 Lot Number A60647 

Type HDASO1 7 - 2 7 3 9  
SuppIier Mobil 

Length =(*I%) 390 feet GSEREsnvT;ESTDATA 
119 meters 

Propem TatMethod Resu& Width p o m * n e  23.5 feet 
7.2 meten Dens@, g/cc ASTM D 1505 0.935 

Sheet Area 9,165 sq.feet Mekt index, gn0  min. AS71MD I238 (2.16 kN90 *c) 0.60 I 
851 sq. meters 

3.959 pounds 
1,796 kilograms 

~ Weight 
I 

Physical Property Tesl Tat  Customer Minimum Tesi Rem& 
Frequmcv Engiish Metric En&h Mmic Method 

Thickness, mil (mm) 
Average 

Minimum every roll 76 ( 1.9 ) 77 ( 1.9 1 
Tensile Properties: ASFM D638, Type N 

Yield Strength, ppi - TD every roll 173 ( 303 ) 228 ( 399 ) 

- MD every roll 173 ( 303 ) 230 ( 403 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 442 ( 774 ) 

I - MD every roll 324 ( 567 ) 464 ( 811 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 22 

- MD 

Break Elongation, % - TD gauge length = 2.5" 

every roll 

every roll 

13 

560 

22 
705 

- MD every roll 560 71 8 
Tear Resistance, Ib. (N) ASTM Dl004 

-TD every roll 60 ( 267 ) 72 ( 321 1 
- MD every roll 60 ( 267 ) 75 ( 3 3 4 1  

Puncture Resistance, Ib. (N) FlMs 101 a2065 
105 ( 467 ) 134 ( 595 ) every roll 

Dimensional Stability, % ASTM D1204 (lOOC, lhr) 
-TD every mu -2.0 0.1 

- MD ewcy roll -20 -0.2 

Density, g/cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dispersion 
MewsinCarl-Cat2 

ASIN  D1505 
every 4th 0.940 

every 4th 2 0  
ASFM D1603 

0.942 

2 7  

ASTM D1693 Cond. B 
Start Date = 921199 every roll ls00 Pending 

A S I N  D5596 
every 4th 10 10 

6181 
Nomc FLUOR DANIEL F E R W  

ocoiion HARRISON, OH 

000435 





KoN Tesf Da rf 
Lining Technology, Inc Roll No. 114101 798 

ROLL IDEIVTIFIIGQ TION RESIN INFORMA TION 

Roll Number 114101798 Lot Number A60646 
HDA601 

Mobil - - 2 7 3 9  Type 
Supplier 

390 feet GSE RESIN l 2 3 T  DATA 
119 meten 

Length =(*I%) 

Propeqv TCsiMeihod ResuIts rndth (Ivominn~ 23.5 feet 

Sheer Area 9,165 sq. feet Melr i n d q  g / I O  min. ASTMD I238 (2.16 kg490 *C) 0.59 

7.2 meten Density, g/cc ASTM D IS05 0.935 

851 sq.meten 

Weight 3,893 pounds 
1,766 kilograms 

Physical Property Test 
Method 

Tar Customer Minimum Test Rau& 
Frequency English Metric English Metric 

ASTM Dl593/D751/D5994 Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi - TD 
Tensile Properties: 

- MD 
Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

ASTM D638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

219 ( 383 ) 

225 ( 394 ) 

440 ( 770 ) 

475 ( 831 ) 

21 

21 

682 

75 1 

gauge length = 1.3” 

gauge length = 2.5” 

ASTM 01004 

Break Elongation, % - TD 
- MD 

Tear Resistance, Ib. (N) 
-TD 
- MD 

60 ( 267 ) 

60 ( 267 ) 

FrMS 101 (32065 

ASTM D1204 (100C. lhr) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 135 ( 601 ) 

Dimensional Stabili, % 
-TD 

- MD 
Density, glcc 

-2.0 

-2.0 

0.1 

0.0 

ASTM D1505 
0.940 0.943 

Carbon Black Content. % AST)JI D1603 
2 0  2.4 

ESCR status ASTh4 D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 10 10 

6181 
Name FLUOR DANIEL FERN4LD 

cation HARRISON, OH 





Roll Test Data Report 
. 

Lininz Technology, Inc Roll No. I14101799 

ROLL IDENTIFIICQTION RESIN INFORMATIolv 
Roll Number 114101799 Lot Number A60646 

Product Name HMT080A004 Type HDA601 i - 2 7 3 9  a Production Date 5120/99 Supplier Mobil 

Length ~ ( u -  1%) 390 feet GSE REsmT TESTDATA 
119 meters 

Proper@ Width (Ivominrr~ 23.5 feet 
7.2 meters Density, dcc 

TcsiMeiirod Resub 
ASW D IS05 0.935 

Shed Area 9,165 sq.feet M~I? index, NO min. ASTMD I238 @.It5 kgfl90 'C) 0.59 
851 sq.meten 

Weight 3,912 pounds 
1,774 kilograms 

Test Tesl Customer Minimum Tat  Resub 
Method Frequency figlish Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation. % - TD 

ASTM D1593/DfSl/D5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

ewry 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTMD638,TypeN 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

210 ( 368 ) 

216 '( 377 ) 

438 ( 767 ) 

457 ( 800 ) 

21 

22 

696 

734 

gauge length = 1.3" 

gauge length = 2.5" 

A S W  Dl004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

m s  lOlc12065 

ASTM 01204 (lOOC, lhr) 

105 ( 467 1 139 ( 618 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, glee 

-20 

-2.0 
0.1 

0.0 

0.940 0.943 

Carbon Black Content. % A S M  D1603 
20 2.4 

ESCR status A!3TM D1693 Cond. B 
Start Date = 5/21199 

ASTM D5596 

1500 Pending 

Carbon Black Dispersion 
V I  in Cat1 - Cat2 10 10 

6181 
Name FLUOR DANIEL FERNALD 

ocotion HARRISON, OH 
WW99 

ao0437 
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Roll No. I14101800 

i Data Repori 
Linin,o Technology, IRC 

ROLL IDEhT.IFIC4 TION RESIN INFORMA TION 

Roil Number 114101800 Lot Number 

@ Product Name HMT080AW Type ~ . 
Production Date WOl99 Suppiier Mobil 

L e w h  Z(U- 1%) 390 feet GSE RESIN T B T  DATA 

Width mo,,,i,,,g 23.5 feet 

119 meters 
Property Test Method Resulrs 

7.2 meters Density, g/cc ASTM D I505 0.935 

A60647 

HDAGOI ~ - 2 7 3 9  

Sheet Area 9,165 sq. feet Mei? m d a ,  g/IOmin. ASTMD I238 (2.16 kg490 T) 0.60 
851 sq. meters 

Weight 3,907 pounds 
1,772 kilograms 

Physical Property Test T a t  cusrOmatMinimum T a t  Res& 
Method Frequatcv EnzZish Metric Enalisli Metric 

Thickness, mil (rnm) 
Average 

Minimum 

Yield Strength, ppi - TD 
Tensile Properties: 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

wery 4th 

80 ( 2.0 1 
76 ( 1.9 ) 

ASTM D638. Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) FTMS 101 W065 

A m  Dl204 (lOOC, lhr) 

105 ( 467 ) 135 ( 599 ) 

Dimensional Stability, % 
-TD 

- MD 

Density. glcc 

-20 

-20 

0.1 

-0.2 

A s l M  01505 
0.940 0.942 

Carbon Black Content, % ASIN D1603 
20 27 

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 

Carbon Black Dispersion 
Vim in Cat1 - Cat2 10 10 

6181 
Nome FLUOR DANIEL FERNALD 

HARRISON, OH 

000438 





Roll Test Data Reporf 
Lining Technolom, Inc Roll No. 114101801 

ROLL IDENTIFIICQTION RESIN INFORMA TION 
Roll Number 114101801 e Product Name HMT08OAW 

Lot Number 

Type 
Produetwn Date mot99 Suppkr Mobil 

 lag^ =(+/-I%) 390 feet GSE RESIN TEST DATA 

Width (ivomina9 23.5 feet 

119 meters 

7.2 meters 
Property TesiMelhod RGUlts 

0.935 Density, g/cc A S m D  ISOS 
Sheet Area 

Weight 

9,165 sq.feet 
851 sq. meters 

3,992 pounds 
131  1 kilograms 

Melt index, g/IO min. ASTMD I238 @.I6 kgL90 'C) 0.60 

- ~~ ~~ ~ 

Test Tesi Customer Minimum Test Results 
Method Frequency figiish Aletric English Metric 

Physical Property 

Thickness, mil (mm) ASTM D1593/D751/05994 
Avenge every roll 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 77 ( 1.9 1 

Tensile Properties: m 0638, ~ y p e  IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 225 ( 395 ) 

- MD every roll 173 ( 303 ) 227 ( 397 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 438 ( 767 

- MD every roll 324 ( 567 ) 469 ( 820 ) 

Yiild Elongation, % - TD gauge length = 1.3" every roll 13 22 

- MD every roll 13 

Break Elongation, % - TD gauge length = 2.5" every roll 560 

21 

706 
I 

I 
I - MD every roll 560 753 
I Tear Resistance, Ib. (N) ASTM Dl004 

-TD every roll 60 ( 267 ) 75 ( 335 1 
- MD every roll 60 ( 267 ) 74 ( 328 

every roll 105 ( 467 ) 128 ( 570 
Puncture Resistance, Ib. (N) 

Dimensional Stability. % 

Fl7d-S lOlCR065 

ASTM Dl204 (la, lhr) 
-TD every roll -20 0.1 

- MD every roll -2.0 -0.2 

every 4th 0.940 0.942 

every 4th 2.0 2.7 

Density, glcc ASTM Dl505 

Carbon Black Content. % ASTM 01603 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D1693 Cond. B 

ASlM D5596 

Start Date = 5/21/99 every roll 1500 

every 4th 10 

Pending 

10 

6181 
Nome FLUOR DANIEL FERNALD 

HARRISON. OH 

000439 





Roll No. I14101802 

Roll Test Data Report 
Linhg Technology, Inc 

ROLL LDEMIFICA TION RESIN INFORMA TION 
A60647 e ProducrName HfvlTO8MW TVpe HDA601 - - -2739 

Roll Number 114101802 Lor Number 

Production Date 5/20/99 Supplier Mobil 

Length =(+I%) 390 feet GSE RESIN TEST DA TA 
119 meten 

Widrh ( i v ~ ~ * ~ o  23.5 feet 
7.2 meten 

Propens, 
Dense, g/cc 

TesiMethod Results 
ASTM D 1505 0.935 

Sheer Area 9,165 sq.feet Me& mda, g/10 min. ASTM D I238 (2.16 kg/190 *Q 0.60 
851 sq. meten 

Weighr 3,948 pounds 
1,791 kilognms 

Physical Prop- Tesr TCSt Customer Minimum Tar Results 
Method Frequency Dtglish Metric En&h Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yild Elongation, % - TD 

ASTM D1593/0751/05994 

ASTM D638. Type IV 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roil 

.every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

222 ( 389 ) 

224 ( 392 ) 

gauge length = 1.3” 

- MD 

t e Break Elongation, % - TD gauge length = 25” 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM Dl004 

60 ( 267 ) 

60 ( 267 ) 

FTRllS 101Ci2065 

ASTM D1204 (1 OOC, 1 hr) 

105 ( 467 132 ( 586 ) 

Dimensional Stabiltty, % 
-TD 

- MD 

Density, g/cc 

-2.0 

-2.0 

0.1 

-0.2 

ASTM D1505 
0.940 0.943 

Carbon Black Content. % ASTM Dl603 
2 0  2 7  

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 

Carbon Black Dispersion 
Views in Cat1 - Cat2 10 10 

Order No. 6181 
Cusrom Name FLUOR DANIEL FERNAU) 
Location HARRISON, OH 

0430440 



e 



nvti e.w UULU nepurr 
Lining TechnoioD, Inc Roll No. 114101803 

ROLL IDEMIFIIGQ TION RESIIVUVFORM4l7ON 
Roil Number 1 141 01 803 Lot Number A60647 

Product Name 
Production Date 

HMT080A004 

5/20199 

HDA601 

Mobil p-2739 Type 
Supplier 

Length z (+I- I %) 390 feet GSE REsu\.’ TEYT DATA 

Width (Nomina0 23.5 feet 

119 meters 
Property Test Method Results 

7.2 meters Dense,  g/cc ASTM D I505 0.935 

Sheet Area 9,165 sq. feet Meit index, @‘IO &. ASM D I238 (2J6 kgfI90 *C) 0.60 
851 sq. meters 

Weight 3.940 pounds 
1,787 kilograms 

~~ ~ ~ 

Test Tesi Customer Minimum Test Results 
Method Frequenry EngIiSh Menic English Metric 

Physical Proper@ 

Thickness, mil (mm) ASTM Dl593lD7511D5994 
Average 

Minimum 

Tensile Properties: ASTM D638, Type IV 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD gauge length = 1.3” 

- MD 
Break Elongation. % - TD 

- MD 

gauge length = 2.5” 

Tear Resistance, Ib. (N) ASTM D1004 
-TD 

- MD 

Puncture Resistance, Ib. (N) FTMS lOlc12065 

Dimensional Stability, % ASTM Dl204 (lOOC, lhr) 
-TD 

Density, gicc 

- MD 

ASTM D1505 

Carbon Black Content, % ASTM D1603 

ESCR status 

Carbon Black Dispersion 
V I S  in Cat1 - Cat2 

ASTM D1693 Cond. B 
Start Date = 5/21139 

ASTM D5596 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

ewery roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

212 ( 371 ) 

21 8 ( 382 ) 

409 ( 776 1 
408 ( 713 ) 

21 

21 

668 

652 

130 ( 578 ) 

0.1 

-0.2 

0.943 

27 

Pending 

10 

Order No. 6181 
Name FLUOR DANIEL FERNALD 

cation HARRISON. OH 

0 (3 04 4.1 





Lining Roil No. I14101804 Technology, Inc 

ROLL IDENTIFICATION RESIN INFORM4 TION 

RollNumber 114101804 Lot Number A60647 

Product Name H M T 0 8 ~ 0 ~  Type HDAGO1 5- 2 7 3 9 
Production Date 5/20/99 Supplier Mobil 

L e W h  s (+A 1 %) 390 feet GSE RESIN llEST DATA 

Width ~ ~ m i n a l )  23.5 feet 

I 

119 meters 
Property Test Method Resub 

7 2  meters Density, g/cc ASTM D IS05 0.935 

Sheet Area 9,165 sq. feet Melr i n d q  g/lO min. A S W D  I238 @I6 k N 9 0  "C) 0.60 
851 sq. meters 

Weighr 3,947 pounds 
1,790 kilograms 

~~~ 

Test Terr Customer Minimum Tar && 
Method Frequency Englirh Mdric English Metric Physical Property 

Thickness. mil (mrn) ASTM D1593/D751/D5994 

Average every roll 80 ( 2.0 ) 81 ( 2.0 1 
76 ( 1.9 ) 76 ( 1.9 1 Minimum every roll 

Yield Strength, ppi - TD every roll 173 ( 303 ) 212 ( 371 ) 

- MD every roll 173 ( 303 ) 225 ( 394 ) 

Break Strength. ppi - TD every roll 324 ( 567 ) 412 ( 720 ) 

- MD every roll 324 ( 567 ) 458 ( 802 ) 

Tensile Properties: ASTM D638, Type IV 

Yield Elongation. % - TD gauge length = 1.3" every roll 13 22 
i - MD every roll 13 

Break Elongation. % - TD gauge length = 2.5" every roll 560 

- MD evely roll 560 

21 

670 

723 
Tear Resistance, Ib. (N) ASTM Dl004 

-TD every roll 60 ( 267 ) 64 ( 285 1 
- MD every roll 60 ( 267 ) 72 ( 319 1 

Puncture Resistance, Ib. (N) FlMS 101 c12065 
every roll 105 ( 467 ) 134 ( 595 ) 

Dimensional Stability, % ASTM Dl204 (lOOC, lhr) 
-TD every roll -2.0 0.0 

- MD every roll -2.0 -0.1 
Density, g l a  

Carbon Black Content. % 

ESCR status 

Carbon Black Dispefsion 
V i  in Catl - Cat2 

ASTM D1505 
every 4th 0.940 

every 4th 2.0 

Start Date = 5/21/99 every roll 1500 

ASTM 01603 

ASTM D1693 Cond. B 

A!3TM D5596 
every 4th 10 

0.943 

2.6 

Pending 

10 

Order No. 6181 
to-r Nome FLUOR DANIEL FERNAUI 

HARRISON, OH 

Cf430442 
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Ro Ii Test Data Report 
Lininz Technology, Inc Roll No. I14101806 

ROLL DENTIFIG4 TION RESIN INFORMAl7ON 

Roll Number 114101806 Lot Number A60647 
Product Name HKWQA004 Type HDA601 F - 2 7 3 9  
Production Date 5120199 Supplier Mobil 

Lene@ z (+I- 1%) 390 feet GSE RESIN TEST DATA 
119 meters 

Prop- T a t  Method Rau& Width (1vomina9 23.5 feet 
7.2 meten Density, g/cc ASliU D IS05 0.935 

Sheet Area 9.165 sq.feet Melt inder; g/IO min. ASTM D I238 @.I4 kg/I90 'c) 0.60 

Weight 3,975 pounds 

851 sq. meters 

1,803 kilograms 

TeSt TtSt ClcsiOmrrMinimum Test Resuh 
Method Frequency English Metric English Metric PhysicaI Properg 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 
- MD 

Yield Elongation, % - TD 

every roil 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

A S N  D638. Type W 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

207 ( 362 ) 

212 ( 371 ) 

423 ( 740 ) 

465 ( 813 ) 

21 

22 
697 

761 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM D1004 

- MD 

Break Elongation, Oh - TD 
- MD 

Tear Resistance. Ib. (N) 
-TD 

- MD 

-m 
- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

FIMS 101CQ065 

ASTM D1204 (lOOC, lhr) 

105 ( 467 ) 129 ( 576 ) 

-2.0 

-2.0 

02 
-0.2 

Density, g/a 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
Views in Catl - Cat2 

ASlM 01505 

ASlM D1603 

ASTM D1693 Cond. B 
Start Date = 921199 

A S N  D5596 

0.940 0.943 

2.0 2.6 

1500 Pending 

10 10 

6181 
N w  FLUOR DANIEL FERNALD 

HARRISON, OH 

000443 





Roll Test Data Report 
Linmg Technology, I n c  Roll No. 11ifIOI807 

ROLL IDEATIFIC4 TION RESIN INFORM2 270N 
A60647 

HDA601 -- 2 7 3 9 
Lor Number 

Type - -  
Produciion Date 5/20/99 supplier Mobil 

Len@ Zz(U-I%) 390 feet GSE RESIN TEST DATA 
119 meters 

W W J  (Nominal) 23.5 feet 
7.2 meters 

TesiMaihod Results 
ASTM D IS05 0.935 

Sheet Area 9,165 sq.feet h e i  index, #IO min. ASTMD I238 (2.16 k@90 '9 0.60 

Weight 3,919 pounds 

851 sq. meters 

1,778 kilograms 

Physical Propev  Tesz 
Mefhod 

Ta i  Customer Mmimum Test Results 
Frequency Enzbh Metric Ettziish Mezric 

Thickness, mil (mm) 
Average 
Minimum 

Yield Strength. ppi - TD 
Tensile Properties: 

- MD 

Break Strength, ppi - TD * 

- MD 

Yield Elongation. % - TD 

ASTM D15931D7511D5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every rou 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 561 ) 

13 

13 

560 

560 

209 ( 366 ) 

211 ( 370 ) 

409 ( 716 ) 

418 ( 732 ) 

23 

22 

680 

669 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM D1004 

- MD 
Break Elongation, % - TD 

- MD 

Tear Resistance, lb. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) m s  101 a2065 

ASTM Dl204 (1OOC. lhr) 

105 ( 467 ) 130 ( 576 ) 

Dimensional Stability, W 
-TD 

- MD 

Density, glee 

-2.0 

-20 

02 
-0.2 

A m  D1505 
0.940 0.943 

Carbon Black Content, K ASTM D1603 
20 2.6 

ESCR status ASTM D l  693 Cond. B 
Start Date = 5121f99 

ASTM D5596 
1500 Pending 

Carbon Black Dispersion 
Vws in CaH - Cat2 10 10 

rder No. 6181 
uszomer N m e  FLUOR DANIEL FERNALD 

HARRISON. OH 
e 

Location 

l p 5 s $  
I %* 
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RON No. I14101808 m -Lining Technology, Inc  
A 

ROLL IDEIVTIFICA TION RESIN INFORMA TION 

Roll Number 1 141 01 808 A60646 

HDA6Ol - 2 7 3 9  
Mobil 

~ ~~~ ~~~ ~ 

Lengih S(W- 1%) 390 feet GSE REsIht TEST DATA 

Width (Nominal) 23.5 feet 
7.2 meters Density, g/cc ASTM D 1505 0.935 

Sheet Area 9,165 sq. feet Me& inder, g f f0  min. ASW D I238 (2.16 kgff90 'C) 0.59 

Weight 3.970 pounds 

119 meters 
Prop- TesrMethod Results 

851 sq. meters 

1,801 kilograms 

Physical Prop- T a t  TeSr Customer Minimum Test Results 
Method Frequenw English Metric English Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 
- MD 

Yield Elongation, % - TD 

ASTM D1593lD751lD5994 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

e v q  roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 

76 ( 1.9 ) 

ASTM 0638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( '567 ) 

13 

13 

560 

560 

204 ( 357 ) 

208 ( 365 ) 

437 ( 764 ), 

424 ( 743 ) 

23 

23 

7i4- 

680 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM D1004 

- MD 

Break Elongation, % - TD 
- MD 

Tear Resistance. Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

68 ( 303 1 
69 ( 309 

RMS lOlc12065 

ASTM D1204 (100C. lhr) 

105 ( 467 ) 129 ( ,m 
Dimensional Stability, % 

-TD 
- MD 

Denstty, gkc 

-2.0 
-2.0 

0.0 

-0.1 

ASTM D1505 
0.940 0.943 

Carbon Black Content. % ASTM D1603 
2.0 2.4 

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 

Carbon Black Dispersion 
Mews in Cat1 - Cat;! 10 10 

6181 

HARRISON. OH 
tomer Name FLUOR DANIEL FERNALD 



e 



- 2 7 3 9  

Quality Assurance Laboratory Test Results 
R€c€!yFo - 42: pw 2 8 g? 

Job Name: Fluor Daniel Fernald 
Sales Order: 6 18 1 
Test: Asperity measurement of Textured Geornembranes Using a Depth Gage 

GFU GM12 

31 inimum 
Requirement Test 

114101734 7 19 Pass 
114101738 7 17 Pass 
114101742 7 16 Pass 

7 15 Pass 

114101754 7 16 Pass 
114101758 7 14 Pass 
114101762 7 18 Pass 
114101766 7 17 Pass 
114101770 7 16 Pass 

Roll 3 (mils) Results Status 

@:::E: 7 15 Pass 

114101774 7 15 Pass 

114101782 7 15 Pass 
114101777 7 14 Pass 1 
114101786 
114101790 
114101794 
114101798 
1 14 1 0 1 802 
114101806 
114101810 
114101514 
114101818 

21 
17 
20 
22 
17 
16 
20 
22 
23 

P a s  
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

000446 

L Q 





Roll Test Data Report 
Lining Technology, Inc  

- 2 7 3 9  
Roll No. 114101817 

ROLL lDEMTFICl7ON REsavlNFORMATION 

Roll iVumber 11 41 01817 Lot Number A60651 

Product Name H t m m A O 0 4  Type HDA601 

Production Date 5121199 Supplier Mobil 

Length =(+I- I%) 394 feet GSE RESIN TEST DATA 

WUth (jvomiinol) 23.5 feet 
7.2 meters Density, d c c  ASTM D 1505 0.935 

Sheet Area 9259 sq.feet Melt index, #I 0 min. ASTiMD I238 (190/2..16) 0.59 

Weight 3,950 pounds 

120 meters 
Property Test Method Results 

860 sq.meten 

1,792 kiiograms 
~ ~~ ~ ~~ 

Test Test Customer ikfinimum Test Resu&s 
Method Frequency EngIish Maric EngIish Metric Physical Property 

Thickness. mil (mm) ASlM D 15930 75110 5994 
Average every roll 80 ( 2.0 ) 81 ( 2.1 1 
Minimum every roll 76 ( 1.9 ) 79 ( 2.0 1 

Tensile Properties: ASTM D 638, Type IV 
Yield Strength, ppi (Wan) - TD every roll 173 ( 303 ) 214 ( 374 ) 

- MD every roll 173 ( 303 ) 218 ( 382 ) 

Break Strength, ppi (Nlcm) -TO every roll 324 ( 567 ) 450 ( 788 ) 

- MD 

Yield Elongation, % - TD gauge length = 1.3" 

every roll 324 ( 567 ) 482 ( 843 ) 

every roll 13 22 

- MD (33 mm) every roll 13 20 

Break Elongation. % - TD gauge length = 2.5" every roll 560 728 

- MD (64 mm) every roll 560 768 

Tear Resistance, Ib. (N) ASTM D 1004 
-TD every roll 60 ( 267 ) 71 ( 316 1 
- MD every roll 60 ( 267 ) 72 ( 318 1 

Puncture Resistance. Ib. (N) FlMS 101c12065 
every roll 105 ( 467 ) 136 ( 606 ) 

Dimensional Stability, % ASTM D 1204 (100C. 1 hr) 
-TD every roll -2.0 0.2 

- MD every roll -2.0 -0.3 

Density, gJcc 

Carbon Black Content. % 

ESCR. (hr) 

Carbon Black Dispersion 
views in Cat1 - Cat2 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

Start Date = 5121l99 every roll 1500 

ASTM 0 1603 

ASFM D 1693 Cond. B 

ASTM 0 5596 
every 4th 10 

0.944 

2.7 

Pending 

10 

I .  i OrderNo. 6181 
1 Customer iYame FLUOR DANIEL FERMLD 

Location HARRISON, OH 000447 
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Test D orf 
L in in~  Technology, Inc Roll No. 114101809 

- 

ROLL IDENTIFICXTION 
- 

B I N  INFORMR TION 

RolINumber 114101809 Lot Number A60646 

HDA601 L, 2 7 3 9 Type - 
Supplier Mobil 

Producr Name HMT080A004 e Production Date 5/20/99 

Length =(% 1%) . 390 feet 
119 meters 

GSE RESIN TEST DATA 

Prope3 
Dens@, gYcc 

~ 

Test Method Resub 
Aslu D I505 0.935 

Width (7vom-,,,q 23.5 feet 
7.2 meters 

Sheet Area 9.165 sq.feet 

Weight 3,886 pounds 

851 sq.meters 

1,763 kilograms 

Melt index, g/IO min. A S T M D  I238 (2S6 kgn90 "c) 0.59 

~~~ ~~ ~ ~ 

Tesi Tesi Customer Minimum Tist Resu& 
Method Frequenq Englirh Metric Engkh Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM Dl593/0751/05994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D638. Type N 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

213 ( 373 ) 

210 ( 368 ) 

426 ( 746 ) 

423 ( 741 ) 

22 

22 

754 

680 

gauge length = 1.3" 

- MD 

Break Elongation, % - TD gauge length = 2.5" 
- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

ASTM Dl004 
60 ( 267 ) 

60 ( 267 ) 

m s  101cno65 
105 ( 467 ) 130 ( 580 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

ASl?ul Dl204 (1OOC. lhr) 
-2.0 
-2.0 

0.0 

-0.1 

ASlM D1505 
0.940 0.943 

Carbon Black Content, % ASTM 01603 
20 2.4 

ESCR status ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASlM D5596 

1500 Pending 

Carbon Bladc Dispersion 
V i s  in Cat1 - Cat2 10 10 

Order No. 6181 
Customer Name FLUOR DANIEL FERNALD 
Locatwn HARRISON, OH 

(300448 
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RON Test Data Report 
Lining Technologv, Inc 

ROLL IDENTIFIICPTION RESIN INFORMA TION 

Roll No. I14101810 
~ I 

I 
I RoCINumber 114101810 Lot Number A60647 @ Produc! Nome HMT080A004 Type HDA601 - 2 7 3 9 

Production Date 5/20/99 Supplier Mobil 

Length =: (+I- I %) 390 feet CSE REsllv DATA 
119 meters 

propertv Test Method Resuits mil% ( l v o m i ~  23.5 feet 
I 7.2 meters Density, g/cc RSTM D I505 0.935 

Sheel Area 9,165 sq. feet Melr index, g/IO min. ASTMD I238 (2.16 kg/l90 OC) 0.60 

Weight 3,925 pounds 

~ 

~ 

851 sq. meters 

1,780 kilograms 
I 

Physicai Propeq  Test T& CIIstOmuMmimum Test Res& 
Method Freouenm &&h Metric Endish Metric 

Thickness, mil (mm) 
Average 

ASTM Dl593/D751105994 

Minimum every roll 76 ( 1.9 ) 77 ( 1-9 1 
Tensile Properties: ASTM D638. Type IV 

Yield Strength, ppi - TD every roll 173 ( 303 ) 221 ( 387 ) 

I - MD every roll 173 ( 303 ) 217 ( 379 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 418 ( 731 ) 

I - MD every roll 324 ( 567 ) 405 ( 708 ) 
I 

I every roll 13 Yild Elongation, % - TD gauge length = 1.3" I 

- MD 

Break Elongation, % - TD 

every roll 

every roll gauge length = 2.5" 

13 

560 

21 

20 

694 

- MD every roll 560 672 

Tear Resistance, Ib. (N) ASTM Dl004 
i 

71 ( 317 1 
- MD every roll 60 ( 2 6 7 )  73 ( 323 1 

every roll 105 ( 467 ) 135 ( 599 ) 

-TD every roll 60 ( 267 ) 

Pundure Res ince ,  Ib. (N) 

Dimensional Stability, % 

F N S  101 (22065 

ASTM D1204 (lOOC. lhr) 
-TD every roll -20 0.3 

- MD every roll -2.0 

every 4th 0.940 
Density, gicc ASTM'D1505 

-0.2 

0.943 

Carbon Black Content, % ASTM 01603 
every 4th 2 0  2.8 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM 01693 Cond. B 

ASTM D5596 

Start Date = 5/21/99 wery roll 1500 

every 4th 10 

Pending 

10 

6181 

HARRISON, OH 
(@fGshkme FLUOR DANIEL FERNALD 

00044.3 





RON Test Data Report 
Lining Technology, Inc 

x 

Roll No. 114101811 

ROLL DEMFIICQ TION RESIN IlvFORMA TION 

Roll Number 11410181 1 

Product Name HMTO8OAq04 

Production Date 5/20/99 

Lot Number 

Type 

A60647 

HDA601 - 2 7 3 9  
Sumlier Mobil 

with womim9 23.5 feet 
7.2 meters 

Sheet Area 9,165 sq. feet 
851 sq.meten 

3,985 pounds 
1,808 kilograms 

Weight 

GSE RESIN ??ST DATA 

Propeq Test Method Results 

Melt index, #IO min. M T M D  I238 (2S6 kN90 'C) 0.60 

Density, g/cc A S r n D  I505 0.935 

T& Test C~O??UrMinimu?n Tcst R t d t s  
Method Frequency EngIish Metric English Mcbic Physical Property 

Thickness, mil (mm) ASTM 01593m75irn59~ 
Average every roll 80 ( 2.0 ) 80 ( 2.0 ) 

Minimum every roll 76 ( 1.9 ) 77 ( 1.9 1 
Tensile Properties: ASTM D638. Type N 

Yield Strength, ppi - TD every roll 173 ( 303 ) 223 ( 390 ) 

- MD every roll 173 ( 303 ) 224 ( 392 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 412 ( 720 ) 

- MD every roll 324 ( 567 ) 405 ( 708 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 13 20 

- MD e Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
--ID 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability. % 
-TD 

- MD 

Density, s/cc 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

gauge length = 2.5" 

ASTM Dl004 

FrMs 101c12o65 

ASTM Dl204 (lOOC, lhr) 

ASTM Dl505 

Asnvl D1603 

ASTM D1693 Cow. B 
Start Date = 5/21/99 

ASFM D5596 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

13 

560 

560 

60 ( 

60 ( 

105 ( 

-20 
-2.0 

0.940 

2.0 

1500 

10 

22 

700 

642 

4 6 7 )  128 ( 570 ) 

03 

-0.2 

0.943 

2 8  

Pending 

IQ 

5/21/99 

6181 

HARRISON, OH 
TI ON name FLUOR DANIEL. FERNALD 

CIQO45Q 





oll Test Data Report 
Roll No. 114101812 Lining Technology, Inc 

ROLL LDENTIFICATION RESIN INFORMA TION 

RollNumber 1141018J2 Lot Number A60647 

Product Name HMT080A004 Type HDA601 & - 2 7 3 9  
Production Date 5QOf99 Supplier Mobil 4 
Length z (w- I %) 390 feet GSE RESIN T n T  DATA 

Width wonrind) 23.5 feet Propem Test Method 
119 meters 

. Results 
7.2 meters Density, g/cc ASTMD1505 * 0.935 

Sheet Area 9,165 sq.feet 
851 sq. meters 

Melt index, gf i0  min. ASTMD 1238 (216 kg.490 "C) 0.60 

Weigh! 3,940 pounds 
1,787 kilograms 

Physical Properly Tesi Test Customer Minimum Test ResulLr 
Method Frequency English Metric Englkh Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASIM D1593lD751lD5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

ASIN D638. Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

210 ( 368 1 
210 ( 367 

429 ( 751 1 
426 ( 745 

23 

21 

71 5 

686 

gauge length = 1.3" 

gauge length = 2.5" 

A S l M  Dl004 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance. Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

67 ( 300 1 
72 ( 319 ' )  

FTMS lOlc12065 

ASTM D1204 (lOOC, lhr) 

105 ( 467 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

-20 
-2.0 

0.3 

-0.2 

A m  01505 

ASlM D1603 

ASTM D1693 a n d .  B 
Start Date = 5121/99 

ASTM 05596 

0.940 0.943 

Carbon Black Content, % 
2.0 2.8 

ESCR status 
1500 Pending 

Carbon Black Dispersion 
V i  in Catl - Cat2 10 10 

Order No. 6181 
CuSromer Nome FLUOR DANIEL FERNALD 
Location HARRISON, OH 





ROLL DEWIFIICQTION RI3'I.N INFORMATION 

Lot Number 

Type 
Supplier 

A60647 

HDA601 c r - 2 7 3 9  
Mobil 

397 feet 
121 meters 

GSE RESIN TEST DATA 

Width (~ominnl) 23.5 feet 
7.2 meters 

Sheet Area 9.330 sq. feet 
867 sq. meters 

3,985 pounds 
1.808 kilograms 

Weight 

Propem TestMeUtod Resub 
Density, g/cc AS724 D IS05 0.935 

Melt index, gL7 0 min. 0.60 ASTM D 1238 (2.1 6 kgn90 "C) 

T a t  Test Customer Minimum Test R a u b  
Method Frequency English Metric Engkh Metric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation. % - TD 

ASTM Dl593lD7511D5994 
every roll 

every roll 

every roll 
every roll 
every roll 
every roll 
every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM 0638, Type IV 
173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

207 ( 362 ) 

208 ' ( 364 ) 

347 ( 607 ) 

467 ( 818 ) 

20 

23 

588 

763 

. .  

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

- MD 
Break Elongation, % - TD 

- MD 
Tear Resistance, lb. (N) 

-TD 
- MD 

Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

68 ( 304 1 
70 ( 313 1 

133 ( 590 ) 

0.3 

-0.2 

0.943 

2.8 

Pending 

10 

m s  101 a2065 

ASTM 01204 (100C. lhr) 

105 ( 467 ) 

Dimensional Stability, % 
-TD 

- MD 
Density, g/cc 

-2.0 

-2.0 

ASTM D1505 
0.940 

Carbon Black Content, % ASlM D1603 
2.0 

ESCR status ASTM 01693 Cond. B 
Start Date = 5/21199 

ASTM D5596 

1500 
Carbon Black Dispersion 

views in Cat1 - Cat2 10 

6181 

HARRISON, OH 
eicjV- FLUOR DANIEL FERNALD 



e 



II Test Daia Report 
L s g  Technotojy, Inc RON No. 114IOI814 

___ ~ 

ROLL LDElvTIFICATION RESIN IA"VORM4l7ON 

Roll Number 
Product Name HMT080A004 

Production Date 5/20/99 

1 141 01 81 4 Lot Number 

Type 
Suuuiier 

Lmgitr z(+/-l%) 394 feet 

(~ominol) 23.5 feet 

120 meters 

7.2 meters 

Sheet Area 9.259 sq. feet 

Weight 3,941 pounds 

860 sq.rneters 

1,788 kilograms 

~ ~ 

GSE RESIN TEST DATA 

Property Test Method Resuits 
Density, g/cc ASlM D I505 0.935 

Melt index, go0 min. 0.60 AS'IM D I238 (2.16 kg1190 *CJ 

Test Test Customer Wrnimrrm Test Resuits 
Method Frequenq English Metric Enghh Metric 

Physicai PropeHy 

Thickness, mil (rnrn) 
Average 

Minimum 

Yield Strength, ppi - TD 
Tensile Properties: 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

every roll 

every hll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

211 ( 370 ) 

213 ( 372 ) 

463 ( 811 ) 

451 ( 790 ) 

22 

21 

764 

717 

gauge length = 1.3" 

gauge length = 2.5" 

- MD 

Break Elongation, Oh - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

ASTM Dl004 
60 ( 267 ) 

60 ( 267 ) 

m s  101 m065 

ASTM D1204 (lOOC, lhr) 

105 ( 467 ) 133 ( 591 ) 

Dimensional Stability, % 
-TD 

- MD 

-2.0 

-2.0 

0.2 
-0.1 

Density, g/cc ASTM D1505 

AslM D1603 

ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

0.940 0.943 
Carbon Black Content, % 

2.0 2.8 

ESCR status 
1500 Pending 

Carbon Black Dipenion 
V i  in Cat1 - Cat2 10 10 





R O N  Test Data Report 
Lininf Technology, Incz Roll No. 114101815 

ROLL IDENTIFICA TIOh' RESIN Ih'FORM4 TIolv 
~~ 

olI Number 114101815 Q roduct Name HMT080A004 
Production Date 5121/99 

Lot Number A60647 

Type HDA601 -- 2 7 3 9 
S U D D k r  Mobil 

Length ==(+A I%) 394 feet 

Width mominal) 23.5 feet 

Sheet Area 9,259 sq. feet ' 

860 sq.meten 

Weight . 3,955 pounds 
1,794 kilograms 

120 meten 

7.2 meters 

GSE RESIN TEST DATA 

Property Test Method Results 

Melt in& gfl0 min 
Density, gkc  ASlM D 1505 0.935 

ASW D 1238 (2.16 kg/l90 'C) 0.60 

PhysicaI Property Test 
Method 

Tesi Customer Minimum Test Results 
Frequency English Metric English Mktric 

Thickness, mil (mm) 
Average 
Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 
Break Strength, ppi - TD 

- MD 

Yield Elanoation. % - TD - 
- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

Dimensional Stability. % 
-TD 

- MD 

Density, @= 

Carbon Black Content. % 

ESCR status 

Carbon Black Dispersion 
WM m Cat1 - Cat2 

ASTM DlJ931D751D5994 

ASTM D638, Type 1V 

gauge length = 1.3" 

gauge length = 2.5" 

A!3M Dl004 

m s  1Olcn065 

ASTM D1204 (1 00C. 1 hr) 

ASTM Dl505 

ASTM D1603 

D1693 Cond. B 
Start Date = 5121199 

ASTM D55Q6 

every roll 
every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-2.0 

-2.0 

0.940 

2.0 

1500 

10 

213 ( 373 1 
209 ( 366 ) 

416 ( 727 

436 ( 762 1 
24 

21 

679 

704 

131 ( 582 ) 

02 

-0.1 

0.943 

28 

Pending 

10 

6181 
( e L E N m e  FLUOR DANIEL F E R W  

Location HARRISON, OH 

000454 I I 
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Roll Test Data Report 
Lining Technolom, Inc. Roll No. 114101816 

ROLL IDENTIFIG4 TION RESIN INFORMA TION 

A60651 Lot Number 

Type 
SuppLier 

2 7 3 9  HDA601 s- 
Mobil 4 

Length Z(+L 1%) 394 feet CSE RESIN TEST DATA 

Propem Test Method Edth  womin~ll) 23.5 feet 
7.2 meters Dens@, g/cc ASTM D IS05 0.935 

Sheet Area 9.259 sq. feet Me12 index, s / l O  min. A s r u D  1238 (2.16 kgfl90 ‘c) 0.59 

Weight 3,925 pounds 

120 meters 
Resulls - 

860 sq. meters 

1,780 kilogram 

Physicai Property Ta t  Teri cuslomu Minimum Test Resuh 
Method Frequency English Metric Eh&h Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

ASTM D15931D751lD5994 

AsfM 0638, Type Iv 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 20  ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

216 ( 378 ) 

214 ( 375 ) 

455 ( 796 ) 

436 ( 764 ) 

21 

21 

744 

697 

gauge length = 1.3” - 
- MD 

Break Elongation, % - TD gauge length = 2.5- 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance. Ib. (N) 

ASTM 01004 
60 ( 267 ) 

60 ( 267 ) 

RMS 101Cl2065 
105 ( 467 ) 137 ( 609 ) 

Dimensional Stability, % 
-To 

ASTM 01204 (lOOC, lhr) 
-20 
-20 

0.2 

-0.3 - MD 

Density, glcc A m  01505 
0.940 0.944 

Carbon Black Content. % AsMlDl603 

ASTM D1693 Cond. B 
Start Date = 5/21/99 

ASThtlD5596 

2.0 2.7 

ESCR status 
1500 Pending 

Carbon Black Dispersion 
Views in Cat1 - Cat2 10 10 

6181 
Name FLUOR DANIEL FERNALD 

Location HARRISON, OH 
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RolI Tesf Data Reporf 
.. - 

J Linikx Technotogy, Inc .. ." Roll No. 114101818 
~ 

ROLL IDENTIFIICQ TION 
~~ 

RESIN INFORMA TION 
Lot Number A60651 

Suuulier 

HDA601 

Mob3 ' .  E - 2 7 3 9  Production Date SQ1J99 

394 feet 
120 meters 

GSE RESW TIST DATA 

Propem Test Method Raultr 
Density, g/cc ASTMD I505 0.935 

Meit inder, gLI0 min. ASTMD I238 (2.16 kgL190 'C) 0.59 

Width pomimg 23.5 feet 
7.2 meters 

Sheet Area 9,259 sq.feet 
860 sq. meters 

Weight 3,934 pounds 
1,784 kilograms 

Test Test Customer Minimum Tesi Results 
Method Frequency English Metric English Metric Physical Prop- 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi - TD 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Uongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 
Puncture Resistance, Ib. (N) 

ASTM ~i5931~75irn5994 

ASTM D638, Type N 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roil 

every 4th 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 - 

560 

219 ( 383 ) 

221 ( 386 ) 

482 ( 844 ) 

447 ( 783 ) 

21 

20 

777 

704 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM D1004 
60 ( 267 ) 

60 ( 267 ) 

FTMS 101Gl2065 

ASTM D1204 (1OOC. lh r )  

135 ( 602 ) 

Dimensional Stability, % 
-TD 

- MD 

Density, g/cc 

-2.0 
-2.0 

0.3 

-0.3 

A s l M  D1505 
0.940 0.944 

Carbon Black Content, % A S W  D1603 
2.0 2.7 

ESCR status ASlM D1693 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

1500 Pending 

Cartion Black Dispersion 
Views in Cat1 - Cat2 10 10 

rder No. 6181 
custumer .Wme FLUOR DANIEL F E R W  ce Locatwn HARRISON, OH 

Q004SG 
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Roll Test Data Report 
Lining Technology, Inc Roll No. I14101819 
ROLL IDENTIFIGITION lU3'I.K IXFORM TION 

Roll Number 114101819 Lot Number A6065 1 

Product Name HMT080A004 Type HDA601-- 2 7 3 9 
Production Date 5/21/99 Supplier Mobil 

Len@ =: (+/- 1%) 394 feet GSE RESW E S T  DATA 
120 meters 

mdth (~omina9 23.5 feet 
7.2 meters 

&ope* 
Dens@, g/cc 

T&Melhod R S U h  

ASTMD 1505 0.935 

Sheet Area 9,259 sq.feet Me€t inder, g/10 mm. A S W D  1238 (2.16 kg490 'C) 0.59 

Weight 3.945 pounds 

860 sq. meters 

1,789 kilograms 

Physical Property TeSr T a t  Customer Minimum Tist Results 
Method Frequency Enrlish Metric Enrkh Metric 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi - TD 
Tensile Properties: 

- MD 

Break Strength, ppi - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 
-TD 

- MD 

Density, @cc 

Carbon Black Content, % 

ESCR status 

Carbon Black Dspersion 
Views in Cat1 - Cat2 

gauge length = 1.3" 

gauge length = 2.5" 

ASTM Dl004 

FiMS 101 a 0 6 5  

ASTM Dl204 (lOOC, lhr) 

ASTM Dl505 

ASTM D1603 

ASTM Dl093 Cond. B 
Start Date = 5/21/99 

ASTM D5596 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

80 ( 2.0 ) 

76 ( 1.9 ) 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 

560 

60 ( 267 ) 

60 ( 267 ) 

105 ( 467 ) 

-20 

-2.0 

0.940 

2.0 

1500 

10 

220 ( 386 ) 

222 ( 389 

385 ( 674 

452 ( 790 

21 

20 

621 

71 1 

135 ( 600 ) 

0.3 

-0.3 

0.944 

2.7 

Pending 

10 

Order No. 61 81 
CuSrOnrer Name FLUOR DANlEl FERNAID 
Locatwn HARRISON, OH 

512 1 I99 0084s7 



e 



I 
RON Test Data Reporf 

Lining TechnoIogy, Inc Roll No. I14101820 
ROLL IDENTIFIG4 TION REsllv LVFORMA TION 

Lot Number 
Type 

A60651 

HDA601 c b % - 2 7 3 9  
6 

Production Date 5Q1199 Supptier Mobil 

Len,oih z (W- I %) 394 feet GSE R € S . .  lE!TT DATA 

Width (Nominal) 23.5 feet 
7.2 meters Dens&, g/cc ASlM D I505 0.935 

Sheet Area 9.259 sq. feet Meit indG g / I O  min. AsriMD 1238 (2J6 kd190 "Q 0.59 

Weight 3.948 pounds 

120 meters 
Property Test Method Rf5Uit.S 

860 sq. meters 

1,791 kilograms 

Test TSt  cusromt?rMmimum Tesi Resuits 
Mdhod Frequency English Metric English Metric PhysicaI Property 

Thickness, mil (mm) ASTM D l  593D751ID5994 
Average every roll 80 ( 2.0 ) 80 ( 2.0 1 

I every roll 76 ( 1.9 ) 77 ( 1.9 1 Minimum 

Yield Strength, ppi - TD every roll 173 ( 303 ) 219 ( . 382 ) 

- MD every roll 173 ( 303 ) 229 ( 400 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 370 ( 648 ) 

- MD every roll 324 ( 567 ) 446 ( 781 ) 

Tensile Properties: ASTM 0638, Type IV 

Yield Elongation, % - TD gauge length = 1.3" every roll 

- MD every roll 

gauge length = 2.5" every roll Break Elongation, % - TD 

13 

13 

560 

20 

22 

607 

- MD every roll 560 684 
Tear Resistance, Ib. (N) ASTM Dl004 

-TD every roll 60 ( 267 ) 73 ( 323 1 
74 ( 329 1 

105 ( 467 ) 137 ( 611 ) 

- MD every roll 60 ( 267 ) 

Puncture Resistance, Ib. (N) 

Dimensional Stability, % 

FTMS 101c12065 
every roll 

-TD every roll -2.0 0.3 
ASTM Dl204 (lOOC, lhr) 

- MD every roll -20 

every 4th 0.940 
Density, g/cc ASTM D1505 

Carbon Black Content. % ASIM D1603 

-0.3 

0.944 

evety 4th 2.0 2.7 
ESCR status 

Carbon Black Dispersion 
V i  in Cat1 - Cat2 

ASTM D1693 Cond. B 
Start Date = 5I21/99 every roll 1500 

ASTM D5596 
every 4th 10 

Pending 

10 

6181 (!ziz l%zn~e FLUOR DANIEL f ERNALD 
Location HARRISON, OH 

000458 





Roll Test Data Report 
Lining Technology, Inc Roll No. 115102807 

ROLL IDEWIFIIc.4 TION RESIN INFORMATION 
RON Number 1 151 02807 

Product Name HME08OAO04 

A60646 

HDA601 

Production Date 511 5/99 
~~ 

Length =(+I- 1%) 247 feet 
75 meters 

Width flominao 23.5 feet 
7.2 meters 

Sheet Area 5,805 sq. feet 
539 sq. meters 

GSE RESm TEST DATA 

Property Test Method Resub 
Density, g/cc ASTM D IS05 0.935 

Me& index, g/10 min. ASTMD I238 (2x6 kgL790 "C) 0.59 

Weight 2.382 pounds 
1,080 kilograms 

T a t  Ten Customer Minimum Test R s u b  
Frequency EngIirh Metric Engkh Metric Physical Property 

Thickness, mil (mm) 
Average every roll 80 ( 2.0 ) 80 ( 2.0 1 
Minimum every roll 76 ( 1.9 ) 77 ' ( 1 . 9 )  

Tensile Properties: ASiM D638, Type IV 
Yield Strength, ppi - TD every roll 173 ( 303 ) 206 ( 360 ' )  

- MD every roll 173 ( 303 ) 202 ( 353 ) 

Break Strength, ppi - TD every roll 324 ( 567 ) 481 ( 842 1 

Yield Elongation. % - TD gauge length = 1.3" every roll 13 21 

- MD every roll 324 ( 567 ) 476 ( 832 ) 

- MD 

Break Elongation, % - TD 

every roll 

every roll gauge length = 2.5" 

13 

560 

- 21 

81 9 

- MD every roll 560 81 5 

-m every roll 60 ( 267 ) 69 ( 309 1 
Tear Resistance, Ib. (N) ASTM D1004 Die C 

.L - 
- MD every roll 60 ( 267 ) 69 ( 307 1 

Puncture Resistance. Ib. (N) 

Dimensional Stability, % 

FMIS 101(=12065 
every roll 105 ( 467 ) 133 ( 592 ) 

ASTM D1204 (lOOC, lhr) 
-m every roll -2.0 0.1 

- MD 

Denslty, glcc 

every roll -20 

wery 4th 0.940 
ASTM D1505 

0.0 

0.943 
Carbon Black Content, % ASTM 01603 

wery 4th 2.0 24  
ESCR (hr) 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D1693 Cond. 8 

ASTM D5596 
Start Date = 5121/99 every roll 1500 

every 4th 10 

Pending 

10 

I 

Order No. 6181 
Customer Name FLUOR DANIEL FERNALD 
Locarion HARRISON, OH , 

0004E-9 
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Quality Assurance Laboratory Test Results 
R E C ~ ~ F O  - be: r v a  2 6 jsq 

cc 

Job Name: Fluor Daniel Fernald 
Sales Order: 61 8 1 
Test: Asperity measurement of Textured Geomembranes Using a Depth Gage 

GRI GM12 

Minimum 
Requirement Test 

114101734 7 19 Pass 
114101738 7 17 Pass 
11410174? 7 16 Pass 

Roll #/ (mils) Results Status 

7 18 Pass 

114101754 7 16 Pass 
a: KZ 7 15 Pass 

114101758 7 14 Pass 
114101762 7 18 Pass 
114101766 7 17 Pass 
114101770 7 16 Pass 
114101774 7 15 Pass 

114101782 7 15 Pass 
L 114101777 7 14 Pass 

114101786 
114101790 
114101794 
114101798 
114101802 
114101806 
114101810 
114101814 
114101818 

21 
17 
20 
22 
17 
16 
20 
22 
23 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 9-' 

Q 



e 



:-2739 
Roll No. 114101817 

ROLL WEATTFIATION RESIN INFORMATION 

A60651 RollNumber 114101817 Lot Number 
Product Name HfulTm0AQ04 Type HDA601 

Production Date 5121199 Supplier Mobil 

Len@ =(+I- 1%) 394 feet GSE REsnv TEST DATA 

width (Nomina4 23.5 feet 
7.2 meten Density, g/cc ASTM D 1505 0.935 

Slieel Area 9259 sq.feet Melt inds ,  g/lO min. A S m D  1238 (190/2.16) 0.59 

120 meters 
Property Test Method Rl?SUltr 

860 sq. meters 

Roll Test Data Report 
Lining Technology, Inc 

Weight 3,950 pounds 
1,792 kilograms 

Physical Propeq Test 
Method 

T a t  Customer Minimum Tat Results 
Frequency English Metric English Metric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/an) - TD 

- MD 

Break Strength, ppi (N/cm) - TD 

ASTM D 1593D 751/D 5994 
every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 4th 

every 4th 

every roll 

every 4th 

ASTM D 638, Type IV 

173 ( 303 ) 

173 ( 303 ) 

324 ( 567 ) 

324 ( 567 ) 

13 

13 

560 
560 

214 ( 374 

218 ( 382 

450 ( 788 

482 ( 843 

22 
20 

728 

768 

- MD 

. , Yield Elongation, % -TD -. gauge length = 1.3” 

(33 mm) 

gauge length = 25” 

(64 mm) 

ASTM D 1004 

- MD 

Break Elongation, % - 
- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

. Puncture Resistance, Ib. (N) 

60 ( 267 ) 

60 ( 267 ) 

FTMS 101(=12065 

A m  D 1204 (lOOC, lhr) 

105 ( 467 ) 136 ( 60s ) 

Dimensional Stability, % 
-TD 

- MD 

Denslty, g/cc 

-2.0 

-2.0 

0.2 

-0.3 

ASTM D 1505 
0.940 0.944 

Carbon Black Content, % ASTM D 1603 
2.7 2.0 

ESCR, (hr) ASTM D 1693 Cond. B 
Start Date = 5/21/99 

ASTM D 5596 

1 500 Pending 

Carbon Black Dispersion 
Views in Cat1 - Cat2 10 10 

Order No. 61 81 
Customer iVme FLUOR DANIEL F E R W D  

5/21/99 
Location HARRISON. OH (EOO9c;Z 
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L 

Gnbfensile 7 

. .  

ASTM D4632 Ibs 200 

ASTM D4632 YO so . .  

Dear SirMadam: 

-----Trap Tear 7 ASTM D4533 

PUllCtUrC ASTM D4833 

Permittie A S W  D4491 

Pemeabilrty ASTM D4491 

water Flow ASTM D4491 

Mullen Bvst ASTM D3786 

AOS ASTM D475 1 

WRrsiStance, after ASTM D4355 
500 hrs 

Ibs 75 

l b S  115 

l/sec 1.41 

d s e c  .32 

110 

400 

80 

Okb:Il@l retained 70 
/ 

J 





I 

TEST METHOD uM[Ts - 1c1 FABRIC' 
PROPEjRTY 

I 

I Weight ASTM D526 1 
i 

U V  Resistance, after 
500 Jxs 

."I.. - 

70 ASTM IN355 % Strength retained 

I 

.c--'d3 : I Q : 2c.w : ?fl*Z 

a-21-3999 17: 18 E.S.P. Inc. 
TNS ADVANCED TECRNOLOGIES, 
405 Hood Road 
LiibrPn, GA 30047 5 - 2 7 3 9  Phoe: 770/564-1857 Fm:??0/564-18 18 - 

RECQRb 
F~bruary25,1999 

Fluor Daniel Fernaid 

Dear Sir-: 

- 
* 3-i 

Doc 





' TNS ADVANCED TECHNOLOGIES, INC. 
Lilburq GA30047 "--2739 405 Hood Road 

Phone: 7701564-1857 Fz770664-1818 

, .  

(1)' 

?roperty values listcd below: 

FABRIC TEST iMETHOD UNITS U V .  
PROPERTY RolI Vaiue 

Weight ASTM D526 1 16.0 - 
GrabTensile 7 ASlM D4632 lbs 125 

.--Trip Tear 7 ASTM D4533 Ibs 150 

Grab Elongation ASTM 04632 % 50 

Puncture ASTM D4833 Ibs 240 
I 

Pemittiviq ASTM D4491 l k c  .57 

Pemeabm AsTMD4491 d S C C  -25 

Water Flow AS?M D4491 gpm/ft? 45 

MullcnButst ASTMD3786 - psi - 800 

AOS ASTM D475 1 100 

U V  Resistance, after ASTM D43 55 % Strtngth retained 70 
500 hrs 





1. scope 
1.1 This staodard provides guidelines for the identifa- 

tion and packaging of gwuxlililcs by the manutacnuCr and 
for the handling, storage, and piacemat of gwtcxtiles by the 
end USQ. This guide is not to k conSiderrd as allumm- 
passing since each project invoiving geotanilcs presents its 
own challenges and special conditions. 

1.2 This guide is intended to aid m a n t x f "  suppliers, 
purrhasers and users .of gcotartiles in the identification, 
handling, and storage of the geotextilts. 

1.3 This lnandatli M y  involve hazurdoau materials. oper- 
atiom, and equip-. This srmtdord does not purpon to 
address all ofthe mfkyprobiems assoched with iu use. It is 
the respOnSbiriry of the user of this StQndOrd to establish 
appropriate fo/ery and hcoW practices and detm*ne the 
applicability of rcguloory iimitazions prior to use. 

2. RefuurcedDocmnents 
1 AsTMStandordt: 
123 Terminology Reiating to T d d  

Terminology for Geosynthericsf 
.-. r 

3. TrrminoIggy 
3. I Dt$nitiom: 
3.1.1 geotmile, n--any pmneable tcxtile used with foun- 

dation soil, rock, or any other gcotecbnrcal * relared 
marerial as an in-part of a man-made product, struc- 
ture, or system. 

3.1.2 For definition$ of other $eotuttilc terms refer to 
Terminology D 4439. 

3.1 -3 For definitions of textile MPS, refer to Terminology 
D 123. 
312 Descriptions of Tmnt Specific to T h  Standard 
3.2.1 core, n-a mandrel of catdboard, foam or other 

material on which gwtcailes are roiled during manufachue 
to fadlitate haadling 

3.2.2 sqplicr, +the pcnon or w o n  from whom 
a keotattile is purchased or OthaWLe obtained 

facturrr of the $cat#cile, bm need not be. A supplier who is 
not the manufauukris expected to c ~ ~ b u n  that tht nspon- 

3.2.2-1 D ~ S C W S ~ O ~ T ~ C  S U W ~  is mmtly the 

sibilitics of the Inan- are fully me& 

4. S i g n i n c u r c l c  and Use 
4.1 For a geotactile to be propcrfy used it must be 

adequately idcntifid and packagd It must be handled, 
stored, and installed in such awaythat itS, physical property 
values arc not dcgradcd Failun to foliow good practia may 
xmdt in the unnecsary faiiurr of the geoturtile" in a 
propdy designed application. 

5. proccdmc 
5.1 Packuging and idenz@catiox 
5.1.1 When corcs an required, w those that have a 

crushing s&u@ Sumdent to avoid collapse or other 
damagcinnomaIuc. 

5.12 Cover & roil with a wrapping matcrial that will 
prottct the ptcx!ilc fkom damage due to shipment, water, * 

suniight, or contamirtanll. 
5.1.3 When the W c  is roiled on cox, identify cach roll 

with a durable gummai lakl, or the equivalent, c l d y  
readable on the inside of &e con and on the outside of the 

style number, and the roll number. On the outside of the 
Wrapping, the style number should k at lcaa 13 cm (0.5 in.) 
high, and the d number should be at least 0 2  Em (l i t6  in.) 
high. On the inside of the core, lutering should be at lcan 0 2  

5 2  Receiving and Storing on the Job Site: 
5.2.1 While unloading or ~axtsfcrring the geotcrrile fiom 

one location to another, pmmt damage to the wrapping or 
tothegtotcxriltitsdf.Ifpracticabk,u#forlrliAtrucbfifftd 

that the poles are at least two thirds the length of the rob to 
avoid brralcing the cores and poss'by dama& the 
gcotcxdc. Do not drag the rolls as damage may d L  

52.2 Store the geotextile cleMttd off the ground and 
cnsurr that it is adequately covered to protect the gcottxtiit 
fronx 

5.22.1 PrrCipiTa~on, 

wrapping for the roa. show the mapufactllfcf orsupplitz, the 

a (%6 h.) high. 

with poles that can k hated into the torrs of rolls. Be sun 

5 1 2 2  T.Jhvioln r?ldiatian. inciuding sunlight, 
5.22.3 ~cai5tbat~mongaEidsormongbaset ,  
52.2.4 Fhnq induding WCIding sparks, 
5.2.2.5 T a n ~ i n n c c s s o f 7 1 % ( 1 6 0 ~ ,  and * 

5.22.6 M y  other cnvhnmmtal modition that may 

. 

damage the physical praptny values ofthe geotcxtilt. 
53 On-siUHrmciiing: 
53.1 WbiL - ~ f i o m a r r t l o c r t i o n t o  

5 3 1  R c p a r r t h t a a b r e e o n ~ t h c ~ i s u , b e  

another, vx the WRPpiDg or to the geotatk 
it&€ Follow thc e spedfied in 521. 

p w  sotbat no dam8gcto the geotatilews-. 

t h e ~ o f t h e ~  
533 DOnOtpcrmitunneccssaymadhcrytoOpQateon 
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3 t.3.r. inc. I f W  304 101 

Engineered Synthetic Pruducfs, Irrc. 
Rep resenring 

TNS Advanced Technologies C# SIy;QPS Industries 
405 Hood Road 

,-- 2 7 3 9 = 

Date: 7-33-49 

Lilburn, GA 30047. 

770=5&4485 7 Phone RECORD 
770-564-1818 F ~ x  ' 

Please deliver the following facsimile transmission to: 

NAME: 

* .  . 

* .  . 
. . a .  .. 

(_. FROM: Randy Beckham Kathy Licata Stomv Shiriey - 
No. Of Pages ( Including cover sheets): .i' 
If you do not receive all of the pages or if the transmission is - -  

illegible, call (770) 564-1857 as soon as possible. 

. .  

Comments 





E.S.P. Inc. 70 

TNS ADVANCED TECHNOLOGIES, INC. 

Phone: 770664-1 857 Fax:770/S64- 18 18 " - 2 7 3 9  
405 Hood Road 
Lilbum, GA 30047 

a -  4 

FABRIC TEST METaOD UNITS M.A.RV. 
PROPERTY ]Roll Value 

February25,1999 

Fluor Daniel Fernald 

Weight 

This is to certify that TNS E070 is a superior quality, nonwoven geotcxtile produced by 
needlepunching together 100% polypropyiene staple fibers in a random network to fonn a high " 

strength dimensionally stable fabric. The polypropylene fibers are specially fonnulated to resist 

ASTM D526 1 odyd2 7.0 

ultraviolet light deterioration, and are inert to commonly encountered soil chemicals. The fabric 
will not rot or mifdew, is non-biodegradable, and is resistant to damage from insects and rodents. 
Polypropylene is stable within a ph range of 2 to 13. TNS E070 conforms to the physical 

I . .  I Grab Elongation ASTh4 D4632 % 50 

I 75 Trap Tear ASTM D4533 lbs 

Puncture ASTM D4833 lbs 115 
I 

r -1 

Permittivity 

P e m  eab ility 

Water Flow 

1 GrabTensile 1 ASTMD4632 I lbs I 200 I 

ASTM D449 I l/sec 2.41 

ASTM D449 1 cm/scc .32 

ASTM D449 1 ade 110 

Mullen Burst 

AOS 

ASTM D3786 psi 400 

ASTM D475 I US Sieve 80 

W Resistance, after 1 ASTh4D4355 1 % Strength retained 
500 hrs 

70 

QNQC Manager 
TNS Advanced Technologies 



a 



- . TNS ADVANCED TECHNOLOGIES, INC. 
4osHoodRoad 
Lilburn, GA 30047 
Phone: 770/564-1857 Fax:770/564-1818 - -  2 7 3 9  

2 I 

Febntary25, 1999 

Fluor Daniel Fernald 

Dear Sir/Madaro: 

@ 

property values fisted below: 

FABRIC TEST MElTHOD UNITS M. A.RV. 
PROPERTY Roll Value 

I 

Weight A S I M  D526 1 odyd’ 10.0 

Grab Tensile ASTM D4632 Ibs 270 

v -  GrabEIongation ASTM D4632 % 50 

Trap Tear ASTM D4533 lbs 100 

Permittivity ASTM D449 1 l/sec .94 

Water Flow ASTM D449 I gpm/ft2 7s 

AOS ASTM D475 1 US Sieve 100 

L W  Resistance, after ASTM D4355 % Strength retained 70 
500 hrs 

Puncture ASTM 04833 lbs 165 

Permeability A S n f  M491 cdsec .30 

- 
Mullen Burst ASTM 03786 psi 560 

J 

TNS Advanced Technologies 

(300474 





. -  E.S.P. Inc. 770 564 1818 P.04/04 e 

TNS ADVANCED TECHNOLOGIES, INC. 
Lilburn, GA30047 
405 Hood Road 

Phone: 770/561-1857 Fax:770/564-1818 
-- 2'7 3 9 

i 

.. 

Febnrary 25,1999 

Fluor Daniel Fernald 

Dear Sir/Madam: 

FABRIC 
PROPERTY 

Weight 

Grab Tensile 

Grab Elonstion 

Trap Tear 

RECORD 

TEST METBOD UNITS M.A.RV. 
Roll Value 

ASTM D526 1 odyd' 16.0 

ASTM D4632 1 bs 425 

ASTM D4632 % 50 

ASTM D4533 1 bs 150 

Puncture 

Permittivity 

Permeability 

Water Flow 

-Mdlen Burst 

AOS 

UV Resistance, after 
500 hrs 

ASTM D4833 Ibs 240 

ASTM D449 1 * I/sec .57 

ASTM D449 1 cmlsec -25 

ASTM D449 1 gpdf l?  4s 

ASTM D47S 1 US Sieve 100 

ASTM I34355 % Strength retained 70 

ASTM D37S6 psi 800 . 

Sincerely. 

" 
QNQC Manager i TNS Advanced TechnoloPies 
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TNS Advanced Technologies 
681 DeYoung Road 

Greer, South Carolina 29651 

* /V?l -&f2 

(864)968-0592 --2739 
fax (864)879-4639 

FAX 

To: Jim Turner 

From: Marshall Gaddy 

Subject: Fluor Daniel Fernald 

Date: July 22, 1999 

## of pages including cover sheet - 5 

Jim, 

CedLwiums with the corrected weight ASTM Test 
d is UV Resistance Testing.* 

I The roll sizes on the TNS E070, E l  00, and E l  60 are 180  wide and 450’ long. 

Please let me 
needed. 

know if you have any questions or 

Thank you. 

Marshall 





Dear Su/Madam: 

FABRIC TEST METHOD UNITS RLLRV. 
PROPERTY Roll Value 

\. 

1 I 1 

Wei&t ASTM D526 1 (ZPJ 7.0 

ASTM D46X lbs 200 

A S W  D4632 % 50 Grab Elongation 

Trap Tear ASTM 04533 Ibs 75 

- 
c 

GnbTensile 7 
- ..-. 

I l/sec 1-41 Permittivity ASTM D4491 

Penneabiliv ASTM D4491 c d s e c  .32 . 

I Punctutc 1 ASTMD4833 I lbS I 115 I 

Water Flow 

Mullen Burst 

~~~ - 

ASTM D449 1 gpm/fcf 110 

ASTM D3786 psi 400 

AOS ASTM D475 1 80 

w Resistance, after 
500 hrs 

~ 

ASTM D4355 % Strength raained 70 



e 



' 0 
Ftbruary25,1999 

Fluor Daniel F d d  

405 Hood Road 

Phone: 770/564-1857 Fax:770/564-lt18 
Lifburn. GA 30047 c & - 2 7 3 9  

FABRXC TEST MXTHOD UNITS 
PROPERTY 

MARAV. 
Roll Value 

I 1 I I 

Weight 

Grab Eloqation 

3 GrabTensile 

Trau Tear 2 
I Asm I34833 I lbs I 165 

- 
ASTMDS261 1 / /mils  3 10.0 

ASTM D4632 lbs 270 

ASTM D4632 Yo 50 

Asm D4533 Ibs 100 

-94 

c Water Flow I ASTM DJ49 1 I c !vde 75 

I Permeability 1 ASTMD4491 I cdsec 

MuDenBurst 

AOS 

W Resistance, after 
500 hrs 

.30 

ASIM D3786 

ASTM D475 1 

ASTM D4355 hr reng tb  retaintd 70 
_I 

G O 0 4 7 9  

5 





F&ruary25,1999 

Fluor Daniel F e d d  

property valucs listed below: 
FABRIC TEST iMxTEIOD UrVTTS U V .  

PROPERTY -- Roll Value 

16.0 

ASTM D4632 lbs 425 

ASTM D4633 % 50 

Trap Tear 7 ASTM D4533 Ibs 150 

Puncture ASTM D4833 Ibs 240 

(mils ) 
I 

Weight ASTM D526 I 

Permirtivty ASTM D449 1 lfsec .s7 

PemeabiliQ AsTMD4491 d s e c  -25 
Water Flow ASTM D4491 g p d f t '  45 

c 

MulltnBunt ASTM D3786 800 
7 

AOS ASTM D475 1 Sieve \, 100 - / 

W Resistance, after ASTM D43 55 YO Strength rctaintd 70 
500 hrs 

-.- 

I .  

. 
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t ' - 2 7 3 9  TRVENVIRONMENTAL, INC. 
A Texas Research International Company 

PU- I 
6 $3 GEOTEXTILE TEST RESULTS 

W Resistance Testing 
TNS Advanced Technologies 3. -=-?? ? * 

1)6G .at JYV/ -WZ 
Material: Polypropylene Nonwoven Geotextile 
TRI Log #: E2109-70-02 

PARAMETER TEST REPLICATE NUMBER 
U.V. Resistance 1 2 3 4 5 
(ASTM D 4355) 

Exposure Time: 500 hours 
Tensile Properties (ASTM 0 5035) 

Sample i c i e n t ~ i c a t e y  

MD Tensile Strength (Ibs) - BASELINE 89 
92 MD Tensile Strength (Ibs) - EXPOSED 

Tensile Strength (Ih) - BASELINE 85 
106 

37 
33 

(6 ensile Strsngth (Ibs) - EXPOSED 

MD Elong. Q Max Load (%) - BASELINE 
MD Uong. Q Max Load (%) - EXPOSED 

TD Elong. Q Max Load (%) - BASELINE 
TD Elong. @ Max Load (%) - EXPOSED 

74 
79 

79 71 65 80 
77 72 72 76 

101 112 87 104 
91 . 85 119 04 

42 49 35 32 
33 36 39 37 

63 53 87 59 
82 59 57. 55 

Sample ldentifi 

MD Tensile Strengt 227 111 112 111 
MD Tensile Strength (Ibs) - EXPOSED 183 220 121 143 92 

TD Tensile Strength (Ibs) - BASE";FiE 156 238. 164 187 157 
T D  Tensile Strength (Ibs) - EXPOSED 161 259 157 166 153 

MDElong. @MaxLoad (%)-BASELIt4€ 45 47 44 37 41 
MDUang.~MaxLoad(%)-O(POSED 46 43 37 43 41 

TDElong. @MaxLoad(%)-8ASELINE 91 79 59 61 63 
TDUong. @MaxLoad(%)-EXPOSED 41 79 77 61 58 

achinc Direction 
tansverse Direction P 

The testing herein is based upon accepted industry practice as well as the test method list@. c 

-=+ l-%-t$ 
Quality ReviewIDate 

MEAN STO %CHANGE , 

I Z X r  91 1 

TRI neither accepts responslblUty for nor makes daim as to the final use 

00048 
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5h .  
424 h. 
4 h.0 
3.h h. 
3h. 
2% h. 
212 h. 
2 h.0 
1% in 
1% h. 
1% n. 
1-06 h 
1.00 h.0 
T h  m. 
Ya m. 
Hn. 
0530 it. 
*hmO 
Tho h. 
W h  
44. n 
0 s  h 
*/A h.0 
No. 3 w  
No.4 
No.5 
No.6 

m. 8 
No. 10 
NO. 12 
NO. 14 
Na 16 
Na 18 
No.= 
No.= 
No.30 
NO.= 
N a 4  
Ha45 
No.50 
No.@ 
No.70 
Nam 
No. loo 
Na la0 
No. 1 4  
No. 170 
No.= 
N a p 0  
ma0 
-325 
NO.400 
mu0 
NO.500 

w. 7 

5 a 7 0  mn 
424 
4 
35 
3 
25 
212 
2 
1 .n 
1.5 
1 2 5  
1-06 
1 
0.075 
0.750 
0.825 
0.530 
4500 
0.438 
0.35 
0312 
0.2s5 
0250 
ap3 
0.187 
0.157 
0.1% 
0.1 10 
40557 
0- 
o m 1  
0.0555 
Qouls 
a0394 
OR331 

o.ozM 
am97 
me4 
40139 

0- 

om70 
O.OM9 

o m 1  
0- 
0.- 
om2s 
Qoon 
O m 7  
oms 
m 2  

a m  

om17 

-9#lgl 

aOIw0 

aano 

130.0 mn 
1102 mn 
104.0 mn 
93.6 mn 

s2 mn 
52.1 mn 
46.9mn . 
39.1 mn 
319mn 
27.7 mn 
26.1 mn 
23.4 mn 
199 mn 
16.7 mn 
1383 mn 
13.10 mn 
11.15 mn 
9 4  mn 

7 . a  mn 

5.9Omn 
S a m n  
423 mn 
3 s m n  
m m n  
2515 mn 
21s mn 
1-m 
1- mn 
1mmn 
1.om mn 
=lun 
mrm 
mrm 
=w 
471 lun 
396- 

-2  65.5 mn 

a41 11111 

aw mn 
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Engineered Synthetic Products, Inc. D~~ . .  rr  

Representing 
TNS Advanced Technologies & S W S  Industries 

405 Hood Road 
Lilburn, GA 30047. 
770-564-1 857 Phone 

- 

. .  . . . .  . 

770-5640 I81 8 F a  ' . .  . .. . 

Date: 7-/3--9 4 
Please deliver the following facsimile transmission to: 

. .  . .  . ,. .. NAME: 

LOCATI /& 

FROM: Randy Beckham Kathy Li 

No. Of Pages ( Including cover sheets): 

I f  you do not receive all of the pages or if the transmissior 
illegible, call (770) 564-1857 as soon as possible. 

Comments: / 

W 

c 

(30048.4 
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CHNOLOGIES, INC. 

Phone 770/5644857 Foc770/564-1818 

FABRIC TESTMETHOD UNrrs 
PROPERTY 

G r a b T d e  2 ASTM 04632 lbs 

hzARV. 
RoIl Value 

16.0 

425 

GrabElongation 

Trap Tear 7. 
I AsTMD4833 I lbs I 240 I 

ASTM D4632 % 50 

ASTM ~4533 Ibs 150 

PdttiVitY 

PCnneabitity 

waternow 

~- ~ 

AsTMD4491 I/= .57 

AsTMD4491 d S e C  2 5 '  

ASTMD4491 d 45 

MullenBurst ASTM 03786 psi 

AOS ASTM 0475 1 - 7 z z x -  
r 

800 

100 





This is to CMtifL that TNS E070 is 8 superior quality, nonwoven gcotcxtile produced by 
needlepunching together 1W? plypropylcne staple fibas in a d o m  network to form a high 
strtngthdimcnsionallystable W c .  Thcpolypmpylenc fibers arc speciallyfannulatedto resist 
ultraviolet light deterioratiq and arc inert to oommonly ellco- soil chemicals. The fhblic 
wiIl not rot or mildew, is non-biodcgmhble, and is rdstaut to damage fiom insects and rodcnts. 
Polypropylene is stable within a ph range of 2 to 13. TNS E070 c o ~ o m s  to the p4ysical 

MullcnBurst 

AOS 

UvResiSrance ,after 

ASTM D4632 % so 
ASTM D4533 lbs 75 . 

ASTM D3786 -Psi - 400 

80 ASTM D4751 t /'US sieve A' 

ASTM D43ss \%strength retaixled 70 

1 

115 

1 Permittivity 1 ASTMD4491 I I/= 1.41 

d S C C  .32 

ASTMD4491 I -- water Flow 
I I 

gpm/ftt I 110 

I soohrs I I I 

QA/QcManage=/ 
TNS Advanced Technologies 

!.. . . _ .  
.c . 





. 

p'oDerty values listed below 
FABRXC TESTMETHOD UMTS M;c-L&V. 

PROPERTY - - Roll Value 

Weight / A S f r n 7 7 6 '  4 10.0 
\ -I 7 ASTM ma2 Ibs 270 

50 

GrabTensile . . 
. .  

Grab Elongalion ASTMD4632 % 

ASTM D4533 lbs 100 

ASTM D4833 lbs 165 

l/SCC .94 

d S e C  .30 

75 

Psi 560 

100 

70 

Trap Tear 

Puncture 

I PdEiViV ASTMD4491 

PermeabiIity AsTMD4491 

water Flow AsTMD4491 gpmlftf __ 1 ASTM D3786 

AOS ASTM D475 1 

500 hrs 
WResistance, aft# ASTM D4355 

Y 

FebruaryS, 1999 

Fluor Daniel F d d  

Dearsir/Madam: 

This is to cwtifj.tbatTNSElOO is a superior quality, n 





= 
7 
- a 





I d 





I 





4.Y 

4 = - 2 7 3 9  

FI ~ .-.. 

0004311 , 





3 

H ~ .-.. 

m o o o o o o o v 1 v P  
a - -  3 
i4 
H 





4 

000493 c 





l?J+ mDJ p< /L&z. 
30 c 1 + /Vfl-##L 

- 2 7 3 9  
TNS ADVANCED TECHNOLOGIES, INC. 
405 Hood Rd 
Lilbum, GA 30047 
Phone: 770/564-1857 Fax: 770/564-1818 II 

July 11,1999 

Fluor Daniel Fernald 
F e d &  OH 

The following checks on our nonwoven fabric are routine during rnanufktming: 

1. 

2. 

3. 

Visual inspection - Nonwoven line inspector inspects fabric for good selvages, 
across the width weight verification, correct take-up, and needle streaks. 
Computer monitoring - Constant monitoring for correct weight across the width 
of the fabric is conducted by a NDC weight profile scanner. 
Metal detection - Five metal detectors are positioned on the production line to 
detect needles or other con taminants. If needles are detected, the line 
automatically shuts down and needles are located and removed 

. .  

-- c 
Certifications are required on all fiber purchases to control raw material properties. SPC data is 
required for each shipment. 

In addition, SPC data on manufacturing supplies is required on all shipments to guarsntee our 
stringent quality control. 

In our SPC system of quality reporting a request for corrective action is issued resulting from 
any property failing to meet specification for three sequential occurrences. 

This system has been implemented to correct all non-conforming material. It is TNS policy to 
ship only fabric meeting or exceeding specification. A quality report is issued daily 
SUIILmarizing mmufhcming production. 

. . . I  
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a Supplier Submittal Number: 

Document Number: 144 1 -00 1 

Specification Requirement 
Reference: ACROO 1 

Document Description: Submittal Register 
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0 Supplier Submittal Number: 

Document Number: 

Specification Requirement 
Reference : 

Document Description: 

I ,  

002 

L lL -2739  

Contract Section C 

Material Safety Data Sheet 



e 



GPR-22-1999 15:20 . E.S.P. Inc.  770 564 1818 P.02.43 

/YW-V4J/ TNS Advanced Technologies, Inc. 

a Matcrivl Sdety  Datn Sheet 

Sectioa 1-Product Jdentification 

I Manufacturer's h n c :  

TNS Advanwd TahnuIogies. Inc. 
GX1 Ikynung Road 
Greer, South Carolina 29651 

Emergency Phcme Number (800) 867-5 181 t(864) 968-0392] 

Date Ptepued: May 29, 1997 

.-- 2 7 3 9  

No hazadous components in gotextile fabrics at or above threshold limit values. 

Section 3-PhysLcnVChcmicmi Chamctcristics 

Boiling Point. Not Applicablc 

Not AppIicablc 

Specific Gravity: 0.90 - 0.905 
Melting Point: 120 - 170 dqrccJj (C) 

Vapor Density: Not Appiicablc 

Evaporation Rate: Not Appiicahlc 

Solubility in Warm: Not Applicablc 

Appcatnncc and Odor Erremidly Odorless 





QPR-22-1999 15:20 E.S.P. I nc .  

- 
Extinguishing Media: 

Special Fire Fighting 
Proccdurts: 

tJnusual P i n  and Explosion 
I Iuards: 

M a t e d  is stable. 

* .  . .  
776 564 1818 P.83AX 

,- MOO d e p e s  (F) 4- tcj-75 .. . . 

Dry Che:mial, CO'. Fawn, Water, IIalon f g  6 9 q z f $ i i # e f  

D O G  dHYf-$f2 Avoid inhalation of vapors, use sclf comain#] breathing 
apparatus when fire fi@ting in confiincd areas. 

Trcat as a solid that can bum. Gmmlly bums dnwly with ' C  ; -2739  
low sniokc density and fl& dtips. B u m  with hi@ 
smokc density undcr certain conditions. 

Section 5-Reactivity Data 

Huardous Polymerization wilt not occur. 

Primary Routes of Entry: Inhalation-Negligible 
Skin Contact-Negligible 
Indi,gestion-Not Applicable 

Not a uvC.nogen 

Emexgency and First Aid 
Produrc :  

Eye Contact: flush with water. 
Skin Contnct: trcat as tliermtiI bum if contact wilh 
mohm 

Scttion 7-Prtc~ulions lor llrndling and Uac 

I'ractiu rtxsonabie a r e  and caution in handIing 

Wste Disposal: ' Place in approprifttc djsposal fuciiity m compliance with 
lacal regulations. 

Storayc: In cool, dty location  way from oxidizing materials. 

S e t t i o n 4  Controt Mensurfs 

Usc N I W  respinitars whm hodmoltcn produa. 

Protcctivc Glovcs: Required when handling moltcn product. 

Practicc scncral hygiene by waohing hands and clotlics aAcr handling. 





Supplier Submittal Number: a 8 
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Document Number: 144 1-003-7 
1441-003-1 0 
144 1-003- 16 . .  

Specification Requirement 
Reference: 

Document Description: 

Section I, General 
Provisions 

Warranty for Geotextiles 





. 

March 30,1999 

TNS Advanced Technologies 
405HoodRd 
Lilbum, GA 30047 
Phone: 770/564-1857 

_I " - 2 7 3 9  Fax: 7701564- 18 1 8 

Twenty Year Material Warranty 0 
ProjeckFernald On Site Disposal Facility - -  

MATERIAL: TNS E070, E100, Elk- - 

T.N.S. Advanced Technologies hereby warrants that, at the time of installation completion, all T.N.S. 
Advanced Technologies manufactured materials will conform to the respective T.N.S. Advanced 
Technologies published material specifications for such materials. Excluded fiom the warranty given 
herein shall be any damage to or failure of the material caused by, but not limited to: acts of God; 
casualty; catastrophe or severe weather conditions, such as earthquakes, tornadoes, humcanes, floods, 
high winds, piercing hail, lightening and fire; the exposure of the material to sharp objects, chemicals 
acids, gases or vapors, either known or unknown, or combinations, or specified by the manufacturer as 
being harmful thereto; physical abuse to the material caused by vandalism, sabotage, machinery, 
equipment, people and animals; damage to the material during the transportation, unloading, handling, 
storage or installation thereof by parties other than T.N.S. Advanced Technologies; excessive pressure or 
stress from any source, both above and below the material; after' installation; subsidence or subgrade 
settlement; improper site preparation and engineering, and any use of the material which the 
manufacturer never intended. As used throughout this warranty, the term "sale" shall mean the date on 
which the material is shipped fiom T.N.S. Advanced Technologies' manufacturing facility. 

Should any significant deterioration or premature loss in use of the material occur during the term hereof 
which is believed to be covered by this warranty, then T.N.S. Advanced Technologies shall be given 
prompt written notice of the alleged claim within 30 days after such facts are first observed. Said notice 
shall be sent by registered or certified mail, return receipt requested, and addressed to T.N.S. Advanced 
Technologies, 68 1 DeYoung Road, Greer, South Carolha, 2965 1, Attention: Contracts Administrator. 

The warranty described above is strictly limited to sales of the material for commercial or industrial uses 
only in accordance with T.N.S. Advanced Technologies published material specifications. Said warranty 
also is the sole and exclusive warranty given for such material and all other warranties; either express or 
implied, including but not limited to any warranty of merchantability or fitness for a particular purpose, 
are hereby disclaimed. In no event shall T.N.S. Advanced Technologies be liable for any direch indirect, 
incidental, specific or consequential damages of any kind or any loss or profits resulting fiom failure of 
the material or the breach of this warranty; it being further understood that should said warranty fail in its 
essential purpose, and in that event only, T.N.S. Advanced Technologies' liability hereunder shall in no 
event exceed the sales price of the material actually received from T.N.S. by the Original Purchaser 
thereof. 

Sincerely, + * Monte Thomas-Vice President 
TNS Advanced Technologies 

! 
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Document Number: 

Specification Requirement 
Reference : 

Document Description: 

144 1-027 14P-1 

02714P. 1.04.A. 1 

Product Name - 





2a) Daily Production 
capacity available 
for these products 

-is per day Z/z,ooa 442 

of production (2 days of I6 0 3  ."' 
continuous run 

3c - 28,000 pounds per day 212, oou Pz 
of production (approximately I 6 2 A d  ' 
20 hours of continuous run) 

As per attached documents 2b) Manufacturing Quality 
Control Procedures 

4.) Projected Geotextile As per attachment 
delivery dates 

5.) Recommended Long As per attachment 

As per attachment 

h t 





Supplier Submittal Number a 
Document Number: 

Specification Requirement 
Reference: 

Document Description: 

02714P. 1.04.A.2 

Certification of Minimum 
Average Roll Values 

, 



. . .  . ..I(. 



F e b m  25,1999 

RuorDanielFernald 

I 1 



a 

e 



P 

This is to ctrtify that TNS El00 is a m o r  quality, nonwoven gcoteik produced by 
together 100% polypropylene staple fibers in a randoxu nctwofk to farm a high 

ullraViolaIight dettliotation, andarc inert to commonly C I I C O ~  soil chemicals, The fabric 
will not rot or mildew, is non-bbdcgdablc, and is resistant to damage from insects and rodtnts. 
Polypropylene is stable within a ph range of 2 to 13. TNS El00 conforms to the physical 



a 



1 I I 
I I I I 

GrabElongatim ASTMD4632 % 50 

TraPT- 8 ASTM D4533 lbs 150 

puncture ASTMD4833 lbs 240 

-7 
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Supplier Submittal Number: 

Document Number: 

Specification Requirement 
Reference: 

Do cwnent Description : 

Csr iY4'-@y) 
144 1-027 14P-7 

,~--2739 
h 

02714P.2.02 

Quality Control Sampling 
and Testing Plan 



\ 
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ADVANCED TECHNOLOGIES 

Quality Control 

Program Outfine 

I 





I 
All raw matm'aln uscd in the xmufbtwe ofTNS Advanced T&obgim' products arc 
certiki by the suppiicr to mcet the most Stringent production sanckds in the industry. 
Each truck load of fiber rcctivcd is d e d  by the suppii&s quaIity control manager to 
meet specifications set by TNS. Upon M v u y  and unloading to TNS, each bale is entered 
into the plant oomputcr uaekins system. Upon release to production, tsLch bale is updsttd 
as to whichlot of flnisbd goods: All fiber releases can betracked by each suppIitrand 
each bale number up to one year after the fiber is processed. . 

Definition oflot; . 

A planned production quantity Satidjimg aII of the following 

. h d a d b x e d  under the same material specification 
Identified as the same style (fkbric designation) 
Whcn wed, having physical characteristics consistent with published 
values. 

As a rn inhq  a humber of production units shall be selected at xandom h m  
each lot in accordance with T h e  1. 

TABLE 1 Number of Units to be Selcctcd as Lot Sample 
, Sperification Conformance 

PJumb- 0 funits in Lot 
1 to 2 1 
3 to 8 2. 
9 to 27 3 
2 8 t o  64 4 
65 to 125 5 
126 to 216 6 

7 
8 

217 to 343 
344 to 5 12 
513 to 729 b 9.. , . * 

730 to 1000 10 
1001 to more 11 

Number of Units Selected 

4 

No A production unit is considcrcd to be a shipmcnt roll, tb 





Q@rv Co ntrol Testinn of Eac h Sa- [*r /W-& 9 
Each quality control sample rhalf be scat to the quality control lab befbre the end of the 
shift duriug which the sunpk was taken. Full identification of the sampled rol! wilt be 
provided with the sample. 

Test Prooertv Test Method 

Weight 
Thickness 
Grab Tcasile 
Grab Elongation 
Trapezoid Tear Strength 
PunchutResistanct 
W e n  Burst Strcngzh 
water Flow Rate 
Pcnatability 
Puminivity 
U.V. Resistance 
Apparent Op&g Size ( k 0 . S . )  

ASTM D 3776 
, ASTMD 1777 
ASTMD4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786 
ASTM D.4491 

ASTMD4491 
ASTM D 4355 
ASTM D.473 1 

*ASTMD4491 

. .  

.* . 
quality control t&t results shalI be maintained by the Quality Control manager with the 

~ofttsponding shipment roll idcntification. 





. 
1 

. ' - -  27 3 9 
TNS Advanced TechnoIogies Quality ControI Pian 

Test Frequency in Square Yards 

AsTMD-4491 

ASTM M 9 1  
AsTM D4491 

Additional testing is conducted on non-kuting properties in the. TNS Advanced 
Techdogies Quality Control Lab or at the reputable independent test lab. Examples of 
non routine test include: 

. .  L 
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Document Number: 

Specification Requirement 
Reference : 

Document Description: 

(TXI J4.A.5) 

144 1. -027 I4P-5 

027 14P. 1.04.A.5 

GT-10: and GT-16 

J 
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aticsZb98.123 





I .  

dcstab98. t 23 000526 
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REFER TO SPEClFlCATiON SECTfON 02714P 

;MIT ME FOUOWNG INFORMAmON Wmr THE PROPOSAL 

I ieticsbb98.123 
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CONTRACTOWINSTALLER SUBMITTALS 
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GEOSYNTHETICS 

C O G 3 2 9  
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE LINITS (SWUs) EXC' VATION/ 

Project Nos. 20 1 02/20402; Contract No. FSC-6 14 
ON-SITE DISPOSAL FACILITY (OSDJJ (PlUSE 14 PROJECT 

. SUPPLIER SUBMITTAL No.: 20102/402-614A-02770-4 (Rev. 0) 

INSTALLATION LAYOUT DRAWINGS 
FOR OPTION A. WORK 

Section 02770-1.04.B. 1 

Document No. 20 102-OPTA-D WG-007 (Rev. 0) 

Au-mt 2,1999 - 

F2mzld Site Office: PO. 60x 249 Ross, Ohio 45061-0249 513.548.3402 F ~ X  648.3407 
7851 Palece Onve Qncinneh. Ohio 45249 513.489.6789 FZX 489.7208 

e200 Seville Roed Codi. Ohio 44254 330.S48. IdC4 fax 948. IS33 
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;-2739 
TOP SUPPLEMENTAL GEO- TOP SUPPLEMENTAL GEO- 

TEXTILE CUSRION 
GEOTEXTILE CUSHION 
GEOMEMBRANE LINER 

TEXTILE CUSHION 
GEOTEXTILE CUSHION 

----- 
SEOSYNTHETIC CLAY LINER GEOSYNTHETIC CLAY LINEF 

BOTTOM SUPPLEMENTAL 
GEOTEXTILE CUSHION 

1- SACRIFICIAL ------ 
PROTECTIVE LAYER GEOTEXTILE FILTER 

CORRIDOR GEOTSXTILE FILTER 
--- 

/ -\ \ 

'-/ LDS DRAINAGE CORRIDOR -4 
\ 

COMPACTED CLAY LINER 

\ SUBGRADE \ 
\ 

TYPICAL LINER SYSTEM 
NOT TO SCALE 

80-MIL TEXTURED 
/-HDPE LINER 

ANCHOR TRENCH DETAIL 
NOT TO SCALE 

000534 



..... 



' --L 
~ 

:',LON 

/ FUSiON WELD i ' % - E  TEST CHANNEL / 
LOWER MEMBRANE 2 

UPPER MEMBRANE 

DOUBLE FUSION 
NOT TO SCALE 

NOTES : 
'i A .  

2 .  
-/. ? 

4 .  ALL ?!ATZF?ZAL is 80-Mi3 TSXTURED H D 3 E .  

ACTUAL PANEL LAYOUT ,AND SEAMS MAY VARY IN ORDSR T. 
ACCOMODATE FIELD CONDITIONS. 
THF, PANELS SHOWN ARE 2 2 . 2  FEET WIDE (TYPiICAL) . 
OF SL0P"S AND POTENTIAL S T X S S  CONCENTR.TIONS.  
HORIZONTAL SZAMS ARZ TO 3E A MINIMUM OF 10 F53T T: 

TX-IE PRIYiRRY LAYER WILL 3E SLIGHTLY DIFFZRENT DUE - 4 .  T 

i lK3ZASE '%EVATION. 
TYE SASE.&kF I S  R I - F T Z D  FROM "ON-SIT3 DISF'CSAL FA 
-PEASE Ti, CO,M,PACT,-CLAY LTNE3 GRADING =LA S H E  
j3Y GEOSYNTEC CONSULTANTS, NOV. 8, 1997. 

6, -- 7 7 1 1  

.- i 

I % 

N 

w E 

I m 

1 J 

GEOMEMBRANE PANEL i,A.YOu 
FOX O S D F  CELL 3 - ?E 

FACILITY 
D%WN BY: APPRCVZD 3Y: IXOJTCT N3 

TIC 99C8rV 

Fza--G>- 

JI JRS 
V Z X F I E D  BY: DATE: CAD FZL3: 

JRS 08-02-99 C3LL3. TIC- 

DESCRIPTION: 
SW/OSDF (2:iASE IL) EXCAVATZO! 

D3C. NO.: 20202-OPTA-DWG-007, R' 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SWs)  EXCAVATION/ 

Project Nos. 201 OZ20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE I.'. PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02772-1 (Rev. 0) 

LETTER OF ACCEPTANCE FOR 
GEOSMVTHETIC CLAY LINER MATERIAL 

Section 02772-2.03.A 

Document No. 614-OPTA-059 (Rev. 0) 

September 29, 1999 

.. 
Fernald Site Office: PO. Box 249 Ross, Ohio 45061-0249 513.648.3402 fax 648.3407 

7851 Palace Drive Cincinnah, Ohio 45249 513.489.6789 Fax 489.7208 
8200 Seville Road Lodi, Ohio 44254 330.948. I494 Fax 948. I933 (300538 
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September 29, 1999 2 7 3 9  

Mr. Rick Holbrook 
Fluor Daniel Fernald 
P. 0. Box 538704, Mail Stop 64 
Cincinnati, Ohio 45253-8704 

RE: Acceptance of Geosynthetic Clay Liner (GCL) 
Period Beginning July 13,1999 and Ending August 3 1,1999 
SWUIOSDF Phase 11, Option A. Work 
Subcontract No. FSC 614 

Dear Rick: 

This letter is intended to fulfill the submittal requirement listed in paragraph 2.03A of Technical 
Specification Section 02772. Specifically, by copy of this letter Petro Environmental Technolo- 
gies, Inc. conditionally accepts the referenced GCL material for installation. Conditional accep- 
tance is based solely on visual inspection of the shipped material unloaded and stored by Petro 
Environmental. As Petro Environmental has no contractual responsibility for material testing or 
Quality Assurance, no opinion on the material's suitability with regard to specification required 
properties is made. An acceptance status summary for GCL received to date is as follows: 

Quantity Quantity - Date Accepted Rejected 
Material Previously 
Acceptemejected NONE NONE NONE 

Acceptemejected 711 3/99 
by this Letter 711 5/99 

711 6/99 
7/22/99 
7/26/99 
8/02/99 
8/03/99 
8/09/99 
8/12/99 
8130199 
813 1/99 

TOTAL TO DATE 

'103,500 SF 
99,000 SF 
38,250 SF 
76,500 SF 

153,000 SF 
76,500 SF 
38,250 SF 
76,500 SF 
38,250 SF 
36,000 SF 
36,000 SF 

771,750 SF 

Sincerely, 
PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 

J.#ichafd Schairbaum 
Quality Assurance Manager 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SwVs) EXCAVATION/ 

Project Nos. 201 02/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE Il) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02770-8 (Rev. 0) 

LETTER OF ACCEPTANCE FOR 
GEOMEMBRANE LINERMATERIAL 

FOR OPTION A. WORK 
Section 02770-2.05.A 

Document No. 614-OPTA-068J (Rev. 0) 

September 29, 1999 

-- 2 7 3 9  

. 
Fernald Site Office: i?O. Box 249 Ross. Ohio 45061-0249 513.648.3402 Fax 648.3407 

8200 Seville Road Lodl, Ohio 44254 330.948.1404 Fax 948.1933 
7851 Palace Owe Onclnnail, Ohio 45249 513.489.6789 Fax 489.7208 (zoo541 
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September 29, 1999 

Mr. Rick Holbrook 
Fluor Daniel Fernald 
P. 0. Box 538704, Mail Stop 64 
Cincinnati, .Ohio 45253-8704 

RE: Acceptance of Geomembrane Liner (GML) 
Period Beginning July 6,1999 and Ending July 8,1999 
SWUIOSDF Phase 11, Option A. Work 
Subcontract No. FSC 614 

Dear Rick: 

- 2 7 3 9  

This letter is intended to fulfill the submittal requirement listed in paragraph 2.05.A of Technical 
Specification Section 02770. Specifically, by copy of this letter Petro Environmental Technolo- 
gies, Inc. conditionally accepts the referenced geomembrane liner (GML) material for installa- 
tion. Conditional acceptance is based solely on visual inspection of the shipped material un- 
loaded and stored by Petro Environmental. As Petro Environmental has no contractual responsi- 
biIity for material testing or Quality Assurance, no opinion of the material's suitability with re- 
gard to specification-required properties is made. An acceptance status summary for GML re- 
ceived to date is as follows: 

Q w t i t y  Quantity - Date Accepted Rejected 
Material Previously 
Acceptemejected N.A. NONE NONE 

Acceptemej ected 7/6/99 43 1,227 SF NONE 
by this Letter 7/7/99 220,713 SF NONE 

7/8/99 110,215 SF NONE 
7/8/99 5,805 SF NONE (80-mil Smooth Roll) 

TOTAL TO DATE 767,960SF NONE 

Sincerely, 
PETRO ENVIRONMENTAL TECHNOLOGIES, MC. 

J. Richaid Schairbaum 
Quality Assurance Manager 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE W I T S  (SFWs) EXCA VATION/ 

Project Nos. 201 02120402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE I4 PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02770-7 (Rev. 1) 

SUBGRADE ACCEPTANCE, CERTIFICATE 
(PRDIARY LAYER) FOR OPTION A. WORK 

Section 02770-1.04.E 

Document No. 614-PET-0681.2 (Rev. 0) 

September 29, 1999 

- 
Fernald Site Office PO. Box 249 Ross. Ohio 45061-0249 513.648.3402 Fax 648.3407 

7851 Palace Onve Cinclnnah, Ohio 45249 513.489.6789 Fax 489.7208 
8200 Seville Road Lodi, Ohio 44254 330.948.1494 Fax 948.1933 (5420544 
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CERTIFICATE OF ACCEPTANCE 
SUBGRADE SURFACE 

INS TALLER 

NAME: Z s V E  6 
ADDRESS: 

INSTALLER 
AUTHORiZED 
REPRESENTATIVE: &y z m  

PROJECT I 

I ,  the undersigned, duly authorized representative of the Installer, 
I do 

hereby accept the surface on which the geosynthetics will be installed and sball be responsible for 
maintaining the suitability of this surface, in accordance with the project specifications. (Le., The 
contractor shall not install the geosynthetics until the subgrsde surface is acceptable. Installation 
of the geosynthetics will be considered acceptance of the subgrade.) 

SECONDARY: [7 OTHER: 0 

- 

GeoSyntec Consultants REVIEWED BY: 

f 

SHEETNO. I OF 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SWUs) EXCAVATION/ 

Project Nos. 20 102/20402; Contract No. FSC-6 14 
ON-SITE DISPOSAL FACILITY (OSDfl (PHASE II) PROJECT 

SUPPLIER SUBMITTAL NO.: 20102-614A-02714-1 (Rev. 0) 

LETTER OF ACCEPTANCE FOR 
GEOTEXTILE MATERIALS 

FOR OPTION A. WORK 
Section 02714-2.03.A 

Document No. 6 14-OPTA-062 (Rev. 0) 

October 5 ,  1999 

Fernald Site Offlce: PO. Box 249 Ross, Ohio 45061-0249 513.648.3402 Fax 648.3407 
7851 Palace Owe CndnnaH. Ohio 45249 513.489.6789 Fax 489.2208 
8200 Seville Road Lodi, Ohio 44254 330.948. I494 Fax 948.1933 000547 
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October 5, 1999 

Mr. Rick Holbrook 
Fluor Daniel Fernald 
P. 0. Box 538704, Mail Stop 64 
Cincinnati, Ohio 45253-8704 

RE: Acceptance of Geotextile Materials 
Period Beginning August 3,1999 and Ending September 15,1999 
SWU/OSDF Phase I1 for Option A. Work 
Subcontract No. FSC 614 

Dear Rick: 

This letter is intended to fulfill the submittal requirement listed in paragraph 2.03.A of Technical 
Specification Section 02714. Specifically, by copy of this letter Petro Environmental Technolo- 
gies, Inc. conditionally accepts the referenced geotextile materials for installation. Conditional 
acceptance is based solely on visual inspection of the shipped material unloaded and stored by 
Petro Environmental. As Petro Environmental has no contractual responsibility for material 
testing or Quality Assurance, no opinion of the material’s suitability with regard to specification- 
required properties is made. An acceptance status summary for the various geotextiles received 
to date are as follows: 

7-02. Geotextile Filter in Liner System 

Date 
Material Previously 
Acceptemejected ’ N.A. 

Acceptemej ected 08/05/99 
by this Letter 08/06/99 

0911 5/99 
TOTAL TO DATE 

- 

IO-02. Geotextile Cushion in Liner System 

Date - 
Material Previously 
Acceptemejected N.A. 

Acceptemejected 08/03/99 
by this Letter . 08/04/99 

08/05/99 
0 8/06/99 

TOTAL TO DATE 

Quantity 
Accepted 

NONE 

405,000 SF 
27,000 SF 
27,000 SF 

459,000 SF 

QmtitY 
Accepted 

NONE 

162,000 SF 
162,000 SF. 
344,250 SF 
141,750 SF 
81 0,000 SF 

Quantity 
Rejected 

NONE 

NONE 
NONE 
NONE 
NONE 

Quantity 
Rejected 

NONE 

NONE 
NONE 
NONE 
NONE 
NONE 





16-oz. Supplemental Geotextile Cushion in Liner System 

Quantity Quantity 
Date Accepted Rejected - 

Material Previously 
AcceptedRejected N.A. NONE NONE 

Acceptemejected 08/05/99 67,500SF NONE 
by this Letter 0911 5/99 6,750SF NONE 
TOTAL TO DATE 74,250 SF NONE 

Sincerely, 
PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 

!f Richhd Schairbaum 
Quality Assurance Manager 
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GRANULAR DRAINAGE MATERIAL 
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FLUORDANEL FERNALD 

SOUTHERN WASTE UNITS (SwVs) EXCAVATION/ 

Project Nos. 20 102/20402; Contract No. FSC-6 14 
ON-SITE DISPOSAL FACILITY (OSDfl (PHASE Q PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02710-1 (Rev. 2) 

SOURCE OF GRANULAR DRAINAGE MATERIAL, 

FOR OPTION A. WORK 

Sections 02710-1.04.A.1 & -A.2 

50-LB. SAMPLE, AND TEST RESULTS 

(#57S -WATSON GRAVEL, INC.) 

Document No. 614-PET-031A.3 (Rev. 0) 
Document No. 614-PET-03 1B.3 (Rev. 0) 
Document No. 6 14-PETL03 1 C.3 (Rev. 0) 

. September 3, 1999 

femald Site Office PO. Box 249 * Ross, Ohio 4'5061-0249 513.648.3402 Fax 648.3407 
7851 Palace Dnve Cinclnnatl, Ohio 45249 513.489.6789 Fax 489.7208 

8200 Seville Road bdi, Ohio 44254 330.948.1494 Fax 948.1933 
QaQssz 





SOURCE OF GRANULAR DRAINAGE A U T E W  

(#57~ - WATSON GRA WL, RVC.) 

Document No. 614-PET-03 1A.3 (Rev. 0) 
Section 02710-1.04.A.1 

- - 2 7 3 9  





Petro Environmental Technologies, Inc. has selected Watson Gravel, Inc. to provide #57 gravel 
for OSDF Phase II (Option A). The company's mailing'address is P.O. Box 277 Ross, OH. The 
contact is Paul Boggs and he can be reached at 863-0070. The source of the material is the Wat- 
son Gravel, Inc. mine in Ross Twp., Butler County. The quarry is located along the Great Miami 
River, on State Route 128, approximately 3.5 miles northeast of the intersection of U.S. Route 27 
and State Route 128. 

- 
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TESTRESULTS OF GRANULAR D W A G E  MATE= 

(#57~ - WATSON GRA PEL, RVC.) 

Document No. 614-PET-031B.3 (Rev. 0) 
Section 0271 0-1.04.A. 1 
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Grain SIze Distributian Test Report 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SWUs)'ExcA VATION/ 

Project Nos. 20 1 OY20402; Contract No. FSC-6 14 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE II) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02710-2 (Rev. 0) 

CERTIFICATION OF MATERIAL 
REQUIREMENTS (#78s) FOR 

OPTION A. WORK 
Section 02710-1.04.A.1 

Document No. 6 14-OPTA-03 1 D (Rev. 0) 

June 18, 1999 

Fernald 9te Office PO. Box 249 Ross, Ohio 45061-0249 513.648.3402 fax 648.3407 
7851 Palace Drive Cincinnah. Ohio 45249 513 4895789 k x  469 7208 

8200 Seville Road Loc;~. OPto 44254 9 330.04e I494 F a  948 IS33 
oo()sJ'a 
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c. 

June 14, 1999 

Mr. J. Richard Schairbaum 
Quality Control Manager 
Petro Environmental Technologies 
785 1 Palace Drive 
Cincinnati, Ohio 45249 

Re: Purchase Order F-03 10 
Fluor Danid Ferriald 

OSDF Phase II 
Job gWC9-021 

Dear kck:  

-- 2 7 3 9  

Durins the month of June, 1999, Higand Stone Division will be supplying by truck, the 
following materials to the above referenced project: 

Approximately 34,000 tons of #78 crushed and washed limestone for the LDS and 
LCS Drainase layers for cell drainage. 

HiZAand Stone hereby certifies that this LDS and LCS drainage aggregate meets the 
requirements of the Specification Section 02710 and the American Society for Testing 
and Materials (ASTM) Standards included there in. - 

If you have any questions on this let me know 

Submitted by: Robert R. Backer 
Sales Manager 

4281 Roush Road . Hillsboro, OH 43133-9179 937/364-2311 . FAX 9371364-2509 ~ o o ~ ~ ~  
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LINER PENETRATION BOXES 
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FLUOR DANIEL FERNALD 
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SOUTHERN WASTE W I T S  (SwVs) HCA%4TION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDFJ (PHASE II) PROJECT 

SUPPLIER SUBMlTTAL No.: 20102614A-13005-1 (Rev. 1) 

SHOP DRAWINGS FOR LINER PENETATION BOmS - 
TYPES I, II, III, & IV 

FOR OPTION A. WORK 
Section 13005-1.04.A.3 

Document No. 201 02-OPTA-DWG-002A (Rev. 1) 
Document No. 201 02-OPTA-DWG-002B (Rev. 1) 
Document No. 201 02-OPTA-DWG-002C (Rev. 1) 
Document No. 201 02-OPTA-DWG-002D (Rev. 1) 

May 24,1999 

Fernald Site Office PO. Box 249 Ross, Ohio 45061-0249 513.648.3402 Fax 648.3407 
7851 Palece Drive Cincrnnall. Ohio 45249 513.489.5789 e x  489.7208 
wnn Gmnllo Rnpd I nrli nhtn aB?W 77nQm Ida4 Fax Q 4 R  1933 
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HDPE PIPE 

-- 2 7 3 9  



e 



2 7 3 9  





FLUOR DANIEL FERNALD 

SOUTHERN WASTE W I T S  (SwVs) EXCAVATION/ 

Project Nos. 20 102/20402; Contract No. FSC-6 14 
ON-SITE DISPOSAL FACILITY (OSDfl (PHASE I’ PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02605-1 (Rev. 0) 

RESIN SUPPLIER’S QUALITY CONTROL CERTIFICATES, 
MANUFACTURER’S RESIN TEST RESULTS, & 

CERTIFICATION OF COMPLIANCE FOR 
OPTION A. WORK 

Sections 02605-1.04.B.1, -1.04.B.2, & -1.04.C 

Document No. 6 14-OPTA-044 (Rev. 0) 

July 30, 1999 - 

- 2 7 3 9  

P 

Fernald Site Office PO. Box 249 Ross. Ohio 45061-0249 . 513.648.3402 Fax 6 4 8 . 3 4 ~ 0 0 - ~  
7E51 Palece Drive Cincinneh, Okra 45249 513.489.6789 fzx 4897208 sro 

8200 Seville Roed Lodi. Ohlo 44254 330.948.1494 Fax 948 1933 





a 0 0 2  - OS77 LEE SVPPLY CO. 

PHILLIPS DIUSCOPIPE 
.4 DMSION OF PEfaLIPS PETROLZUM COMPAhi 
1 171 1 Hopewell Road 
Hogerstow4 Maryland 2 1740 

* 

July 12,1999 

DRISCOPXPE 1000 PRODWT QUALITY CERTIFfCATION 

CUSTOMER. Lee Supp!y Compzny Incaporarc 
1" & Linaln Annue 
Chuirroi. PA 15022 

ATTENTION: Jerry Eiagm 

CUSTOMER ORDER NO: 2076 
PHaLTET ORDER NO: 26793 16 
SHIPPING D A ~ :  07!07/9 9 
QUAE3nn: 5,720 fr 
GXZ'R.USIOX DATEIS): 0731999 

0 

PRODUCTf 6" DR I1 1000 

T ~ I S  kner is being wrirm at your request concerning Driscopipe 1000 sene pipe. Dnsccpipe 1000 series 
pipe is manufacarred from Phinips Marlex TR-480 feedstock resin. The r e m  has a cell class of PE 

C accordbg P ASTh4 D3350. Ttus IS a high density, hgh molecular weight poiyethyhe ICS~LI 

/' wrh ASTM D335V. DMccpipe io00 pipe, has a Photic Pipe h t ~ n t c  morrnnended hydrostauc basis of 
the criteria for a Typc m, Class C, Category 5, Grade PE33 piping matma1 in sccordance 

/' 1600 psi at 22' C d800 psi at 60°C bared on TIv3 as derived fian SI34 D2537 ta t  method2logy. 

The polyethylene material duignstion code IS PE 3468 CDC. 

The dimensional characteristics and pressure capabilities of Dticoppipe IO00 are estabkished in accordance 
wnb the @clines set fa& in ASTM F714 for sizes 3" I?S and huger, and D3035 for sizes small= chyl 
2" PS. Tkse  standards arc xefmPced in the print bnt, and repeated Svery two fret along the enure ien@ 
cf pipe. 

/' 
I 

&& - 
sill-: ly , 

S m t i c t : ,  SGpcrvisor Assutant 

PHlLLIpS DRIsCOPlPE JS IS0 9001 CFRTIFLED 
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- 07/14,’99 E D  09:11 FAX 7 2 4  483 0577 LEE s u p m  ca. 
. - .  - _  

Q 002 

a-2739 
June 1 4 ,  1999 

%SW 17029-99 

FAX: 301-582-6676 

PhilZip Driscopipe 
11711 Xoptwell &ad 
Wagarstoun. Ub 2174:. 

Q-lity Control 

Thzs l e t te r  wall certify that the Marlex* resin skom below, 
as supplied by Phillips Chemical Compaq, c o s f o m  to out 
manufacturing specification. 

Type  : 
L o t  Number : 
F .0 .  Number: 
3ate Shippel: 
Peckase : 
Quantzt y : 
Mele Index. A ~ T M  01238: 
mnaity. ASTM 111505: 

. ESCR, F/20: 

XHM TR-e802 
719C853 
REL 5 9  
06/14/99 
PSPX 2465 
186600 U S .  
-12 G/10 Mix 
-944 G/CC 
>192 RCURS ** s-7 --j % - i  

Xaren S Lively 
Quaiicy Assuance Manager 

F o r  C9A Questions c a X  Linda Murray. 713-475-3625  

* Reg. U , S .  Pat. O f f .  
* *  Nomica1 Value (zac tested on eacfi lot) 

CC: OA-Fzle-Rc 

000573 





01,'14/99 WED 09:11 FAX 7 2 4  4 8 3  0577 LEE SUPPLY CO. @IO03 
. e  

P . 0 3  
- . -  --. -- I'ZJ 4-0 P.W.'I& 

Phillips Driscopipe 
21711 Hopewell Road 
Hagerstom, MD 71741 

Quality Control 

 his letter rill c e r t i f y  that the  Marlex' resiln shown below. 
as supplied by PhLllips Chemical Company. 
manufacturing tprcificarion. 

cantoms to our 

Type : 
L o t  Number:  
P . O .  Number: 
3a c e Shipsed : 
?ackage : 
Want i t y  : 
Melt Lcdax, ASTH 91238: 
Density, ASIM 015CS: 

. .i?SCR, F/20: 

Kazcn S .  Lively 
Quality Assurance Manager 

EIPI TR-4802 
7190838 
RsL S f  
06/04/ 99 
PSPX SSOB 
194800 US. 
- 0 9  G/l3 X r J  
- 9 4 4  G/CC 
>132 ROVRS ** 

Far c2A questions cal l  Linda Irtur-ray, 713-475-362s 

Reg. U.S. Par. O f f .  
* *  Norninal Value (not tested on each lot) 

cc: CIA-Pile-RC 





A’- 8ox 35, Charleroi, PA 15022 d&&w.- 1st L Lincdn Avanue. Charleroi, PA 15022 
w- (724) 483-3543 1-800-353-3747 ye: (724) 4834577 

-- 2 7 3 9  

Fax Transmission Sheet 
n 

FROM: . A S K  
DATE: 7- \q 
MJM3ER OF SHEETS (Including Cover): 3 
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07/11/99 FED O9:ll FAX 724 483 0577 LEE SUPPLY CO. 
. - .. . 

FA%: 301-582-6670 

PhilLips Dxircopipe 
13731 HOpaWel1 Road 
flagmrrtwn, Mb 21741 . .  
Quality Control 
This letter W A I L  cer t i fy  that khc Matlo%* resin r h m  below, 
as supplied by Phillips C&emical Company, confora4e to our 
maxauZactuing rpeciflcatioa%. 

* 
Type: 
L o t  W e r :  
F.O. Number: 
Date Shipped: 
Package : 
Quantity: 
MeLC IndUX, A6m 01238: 
mn8%ty. 01505:  
= s a ,  F/20: 

Starea S . Lively 
Quality Asauranee Manager 

sin4 fR-*8OZ 
719CbS3 
REL 59 
06/14 /99 
PSPX 2465 

\186600 LBS. 

944 G/CC 
y12 G I 1 0  MIX 

\;rsz RotlRs ** 

F a r  COA questions tail Linda Murray, 7x3-475-3625 

* Reg. W.S. P a t .  O f f .  
** Nomi-1 Value (not tested on each loti 

cc : QA-File -RC 





LEE SUPPLY CO. ...- - . _ _  07/14/99 WED 09:ii FAX 7 2 1  483 0577 
- I  

XSL# 16070-99 

PAX: 301 -562-6670  

WUIPs-3 WINS 
~ c m h l c ~ ~  

Phi  I l i p s  Driscopipe 
1 1 t i i  Hopewell Road 

Quality Control 

Hagerstam, Xb 71741 . .  

T h i s  letter will c e r t i f y  that the Mule%+ resaa shown YLefow. 
as supplied by Phillips Chemical Compury. conforms to our 
manufacturing rpec&ficrtSon. 

Type : HEM TR-oscz 
P . O .  Nbmber: w S f  
L o t  Number : 7190838 

Date Shipped: 06/04/99 
Package : PSPX S908 
Quantity 2 184800 US. 
Walt L a d e x ,  ASTM 01238: 
Density, ASTM Discs: '.944 G/CC 

'.OS G I 1 0  M s  

* E s a ,  F/20: >192 XavEls +* . 

Karen S. Lively 
Quality Assurance Manager 

For CCA questions call  Linda Murray, 713-435-3675 

Reg. U.S.  P a t .  O f f .  
+*  Nominal Value (not tested on each lot 

cc:  QA-Pile-RC 
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w LEE PWliRblFlEO PIPE PI PUMP SYSTEMS - 513 bqgH 
INDUSTWAL MINING ENVIROWMENTAL PRODUCTS 

Box 35, Charleroi, PA 15022 S4#&iy RLkUJ.. 1st 8 Lincoln Avenue, Cbr!eroi, PA 1 5 W  
' -. (724) 48303543 14CG353.3747 % (724) rS3-057 

- - 2 7 3 9  

Fax Transmission Sheet 
TO: 

A 

ATTENTION: ' M  
FROM: 

NUMBER OF SHEETS (Including Cover): ;? 

REMARKS: 





- - 2 7 3 9  
PHILLIPS DRISCOPIPE 
A DMSION OF PHILIDS PETROLEUM COMPANY ’ - 
11 71 I Hopewell Road 
HcgerstowP, Maryland 21740 

July 12,1999 

DRISCOPXlPE 1000 PRODUCT QUALITY CERTIFLCATXQN 

ATIEMION Jm). Eiagina 

CUSTOMER ORDER, NO: 2076 
pHILL;Ips OLnBR SO: 24793 Id 
SHIPPING DATE: 07/07/99 
QL‘AMI?Y: 5,720 fi 
EXXRUS1OK DAWS): 07iI 999 

0 

. .  
I \ PROD’UCT: 6”DR IS 1000 

’Ihis kncr is being WTimn styout requesr coacenthg brircopipe 1000 scnts pipe. Dnsccpipe lo00 scdes 
pipe is mrnllfaeturcd fmm Phinips Marlex TR-480 ke&toclr resin. The min has a cell clrur of PE 
345444C according ta ASTM D3350. This is a bigh density, hi& molecular weight polycctrykne resin 

with A S W  D3350. Driscopipe IO00 pipe, has a Plastic Pipe krrtimh retormnended hydmtattc bass of 
m e a  the C- for a Type II& QW C, Category 5, cradc PE31 piping matem1 in scorndance 

at 23@ C and 800 pu at 60°C based n TR/3 u derived from ASM D2837 test merhodology. \ 
The polytthylene material dcsiption code i s  PE 3408 CDC. 

The dimensional &acnr*sti and p m e  capabilitia of Drhcoppipe lo00 arc estrblished in accordiancc 

2” IPS. b e  narrdlvds axe xcfermced in ths print !he, ad rrpcrrcd &ny two fm along the entire lmgtb 
witb ihc @lines sct forth in ’k STM Fs14 for sizs 3” IPS ad krga; aut! D3035 for SEWS smaller tha 

cf pipe. 

smmiy,  
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24  0577 LEE SUPPLY CO. 

1NOUSTRlAL MINING ENWRONMIENTAL PRODIICTS c. WC. 
I 

R&kw BOX 35. Charleroi. PA 15022 R-J 1st & Lincoln Avwus. Charlerci, PA 15022 
Pluc. (724) 403-3543 1-W-353-3747 8 pa*  (724) 485-0577 
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Fax Transmission Sheet 
h 

TO: 
ATTENTION: s Tkl!w 
FRQM: h 

NUMBER OF SHEETS (Including Cover): I3 

I 





LEE SIPPLY ca. 
3~1-30-99 0 9 : Z S A  P - 0 5  

PHILLIPS DRIISCOPRPE 
A DIVISION OF PEILLIPS PETROLEUM COMPAW 
I 171 1 Hopowetl h a d  
Hagerstown, Maryland 2 1740 

July 30,1999 

DR3SCOPIPE LOO0 PRODUCT QUALITY CERTIFICATION 

CUSTOME!!; Lee Supply Company Incolpoi.rc 
1 0 Lincoln Avenue 
charlrxoi, PA 15022 

A M O N :  Jerry Siaghi 

EXTRUSION DATE@). 01199 

PRODUCT: 10" dr 11 1000 

- - 2 7 3 9  

This letter is being written at your request macaning Driwopipe 1000 s e w s  pipa. Driacapipc IO00 series 
pipe io mnufacaurd [rem Phillips Marlax TR-480 feedstock resin. The resin has a cell claa of  PE 

bigh @cculu weight polyethylene resin 
wbich meets the crhtia for a lLpc XU, Class C, PE34 piping rnrtez71 in accordance 
with ASTM D3350. Dtlsc@pc loo0 pips, ham a Rutic Pipe InsCituw mommended hydrostatic &is or 

fke polyerhylmc mathlal designation code is PE 3408 CDC. 

The dimensional characreriatics p w u n  crprbilitics of Driscopipc 1000 tr: cmbluhcd in accordance 
with the guidelines set €&& in A% F714 far sizes 3" IPS a d  lug-, and D3035 for S~ZM d l e r  tbee 
3" IPS. These slandards pte &hnced m the print line, ond rcpcartd ev=ry hvo feet along the antire Lmgh 
of pipe. 

\ I I I I M C  tccding 10 ASTM D3YO. Th?U a 

' 1600 psi at 23' C and 800 psi at 60°C based on 'Iw! aa Icriwd from ASTM D2833 test methodology. 

Sincmly. 

e 





2 4 4 1  -30-99 09226A 

SUPPLY co . @I 06 
P . 0 6  

- 2 7 3 9  

000583 





JbW# 2 7 5 0 2 - 9 8  

FAX: 301-582-6670 

51HM TR-4802 

REL r34 
12 104 198 
RSPX 2427 
189656 L88. 

*lo 0110 MXN 
,943 G/CC 
~ 1 9 2  HOURS ** 

J .  X :  vsder. 
Q'JalztY Assurance Manager 





199 
Jul-30-99 O? - '  P.02 

PHILLIPS DRISCOPiPE 
A DIVISION OF PHlLLlPS PETROI.EUM COMPANY 
1 171 I Hoprwcll Road 
Hagcruown. Mary- 21740 

July 30.1999 

- -  2 7 3 9  

DRISCOPIPE 100Q PRODUCT QUALITY ~ ' R F I C A T I O N  

CUSTOMER; b e  Supply Company Iocorporstt 
1" & lincola Avcnue 
CLarleroi PA I5022 

E,YTRUSION DATE4S): 12/97 

PRODUCT; * 6" dr : 1 !OOO 

. 
M c e r  Supervisor h i s t a n t  
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movrmber 0 7 ,  1997 =-2739 
m# 22921-97 

FAX: 301-582-6670 

~ 3 i l l f p s  Driscopipc 
T171i K o p e W d l  Road 
Kagerszawr., P?D 25741 

Qualicy C o ~ t r c ? ,  

This letter will certify that tbc Marlex* resin Shawn below, 
as ruFplied by PhilLips Chen-;crl company, coza~orms to our 
manufacturhg specification. 

Type : 
Lot 'Number: 
P . O .  Nunber: 
Dare Shipped; 
Package : 
Quar,rfty: 
MeLC Zndex, ASm 01238: 
Density. AS= i)isO5: 
ESCA, Fi20: 

iDsly iR-4802 I 7172288 
REL 36 
12/06 / 97 
PSFX 5862 
191350 LBS. 
.13 O/lO #IN 
.943 G/CC 
a192 8OCSS ** 

J. H. vaden 
Qualzty Acrurance Manager 

Fzr tOA QL;esI:ions call Sharon Robiccttt, 913-475-3625 

+ Re:.  U.S. Pat. O f f .  
* *  Koalnai Value (not tmsted on each lot) 

cc : CA-File-RC 





LEE SIPPLY CO. @ 
DRISCUPIPE STRRTEX PLRNT 864 439 7918 P . W W  

- 2 7 3 9  

Sincucly, 
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864 439 7918 

February 17, 1999 

4219-99 

FMI 864-139-7918 

Phillape~ Driscapipe 
$tortox Plant 
2950 Nazareth Road 
Wellford, SC 29385 

Quality Control 

This letter wilL cettiily that the Marlex* resin oham below, 
as supplied by PhSflige Chemical Cm?any, conforme to our 
manufacturing specification. 

m e  : 
Lot Number; 
P . 0 .  Number: 
D a t e  Shippcd: 
Package : 
Quantity : 
Welt Index, MTM D1238: 
Density, ASTM D1505: 
ESCR, F/20: 

#EzM TR-4832 
I7190233 
RBL 15 
0 2 / t 7 / 9 3  
PSPX 9089 
182004 LBS. 

‘ . 0 9  0110 MIN 

1,192 HOURS ** 
‘ . 9 u  d l C C  

J, H. Vaden 
Quality Assurance Manager 

For LWA quwtfons call Linda Murray, 713-475-3625 

* Reg. U.S. Pat .  Off. 
** Nominal Value (not testad on each lot) 

Hr- P. F. Manyan 
4 Phillips Driecapip, Inc. 

P.D. BO% 63-3866 
Richards=, TX 75083 





3 
LEE SIiPPLY co. @mol 1 

Ju7-30-99 0 9 : 2 6 A  P - 0 8  

PHILLIPS DRISCOPIPE 
A DIVISIO9J OF PHILLIPS PETRCLEUM COMPANY 
11711HoprwellRoad 
Hagerstown, Maryland 2 1740 

July 30,1999 

D;RISCOPIPE 1000 PRODUCI' QUALITY CER'MFI[CATX€W 

CUSTOMER: Lee Supply Compmy fncorponlr 
I' & Lincoln Avenue 
Murleroi, PA lM22 

ATENTION: J u r y  Biagini 

PRODUCT: 8'. dr 11 la00 

- -  2 7 3 9  

"Ius letter it k ing wrincn at ywr rquur concerning Diapip:  100- sder pipe. DLdcogipe 10-0 series 
pipe is d a c n u e d  from Phillips Mulcx TR480 feedsock win. l lse ruin h a  a cell c b  of PE 
34S444C wordbg to AS'IM 3350 Thir IS a higb density, ~ m o k c u l r r  we* polyeQyhc resin 
which meets thc criteria for 8 $e III, C, c1t&ory 5, cinde PE34 piping aarsarjrl in reemdance 
with ASTM D3350. Dri;rcoPipc 1000 pipe, has 8 plprtic Pipe Imstilute rccamrnnrdd hydrostatic basis of 
1600 psi at 23. C and 800 p i  et 60% bawd oil Tiv3 as derived from ASTM 0283? test mcthodofogy. 

Ihc pelyc!hylcne material designation code is YE 3408 CDC. 

Tbc d i w i o a a l  characteristics and pressure upabilities ef Drircopipe 1000 are established fn accordance 
with the puidcks set firth in ASTM F714 for sizes 3" IPS and larger. urd 03035 for dzer smaller than 
3" IPS, These shadards are dereacod la rhc pint line, and repeared way (wo feet along the catire Imgth 

Lncercl y, 

Of pips. 

a 

Ssrvitcr Supervisor Arsirtaut 





31-11-30-99 09:27A P . ' l O  

FAX : 3 01 - S 02 6 6 7 0 

' sh i l l ips  3riscopipe 
Lf71L XcpoweLl koa6 
38qcr3roun. Hp 23741 

Guality Contrcl 

This l e t t er  will certify that tho Warlex+ resin shown b e l o w ,  
r e  supplied by PhilLips Chemical company, conforms to cur 
mazufacturiag specifieation. 

T y p e  : 
Lt t Number : 
3.0. Number! 
Dace Shipped: 
Package : 
Quaat a ty. : 
M e l t  Index. ASTM D1236: 
Density. ASTM D1505: 
ESCR, F/2O: 

W. TR-480Z 

REL 1s 
o;/os/99 
PSPX 6275 
193300 U S .  
.I1 G/lO MfN 
. 944  G/CC 
a192 XOURS +* 

c629*%%* 

lor CCA quercislns calL Linda Murray, 713-475-3625 

Reg.  U . S .  Pat. O f f .  
**  Nominal V a h e  (not rested on crach lot) 

cz: Qh-Yiie-RC 
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TEST EQUIPMENT CALIBRATION 





: 1 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE li7vITS (SWUs) EXCA VA TION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDfl (PHASE Ir) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02605-2 (Rev. 0) 

TEST GAUGE CALIBRATION DOCUMENTATION 
FOR OPTION A. WORK 

Section 02605-3.05.B.7 

Document No. 614-OPTA-05 1 (Rev. 0) 

June 11,1999 

Fernald Site Office: PO. Box 249 Ross..Ohio 45061-0249 513.648.3402 fax 648.3407 
7851 Palace Unve Cinannah, Ohio 45249 513.489.6789 Fax 489.7208 

I 
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The Jay Industrial Technologies Group 

CER TlFlCA TE OF ACCURACY 
CUSTOMS?: 
PETRO ENWROMENTAL TECHNOLOGIES INC. 
7851 PALACE DRIVE 
CINCINNATI OHIO 45247 

STANDARDS 
TRACEABLE TO N.I.S. T. 

DESCRIPTION 
MANUFAC TUR E3 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

MINOR DIV. 

REU T M  HUMIDITY 

DWT 
ASHCROFT _ _ -  

1305-8 
10000 PSI 

NOVEMBER 3.1998 

2 PSI 
75 F. 
30.13 IN. HG. 
A5 % 

VALUED 
APPLIED 

PSI 
0 
20 

INDICATED . 
PSIG 
0 

20 
40 
60 
80 
100 

dd 
60 
80 
1 0 0  

1 2 0  
1 4 0  
1 6 0  

120 
140  
1 8 0  

180 
200 

180 
200 

r - 2 7 3 9  

SALES ORDm NO. J 109193 

INSTRUMENT 
CEil TIFIE9 

PRESSURE GAUGE 
ASHCROFT 
45 1279 AS L 
0 - 2 W ) P S I  
.5 % FULL SCALE 

( JUNE7,lSGS 
\Ss-5004 1 - / 

DEVIA TI0 N 

THIS INSTRUMENT IS CERTIFIED USING STANDARDS TRACEABLE TO THE N.I.S.T.. 

SPAN 0 READING 

WE FURTHER CERTIFY THAT OUR CAWRATION SYSTEM COMPUES WITH MIL STD. 45662 - A 

CERTIFIED BY 

e. 
DATE JUNE 7, 1999 

k f e a s u r e m e n t  C o m p u t a t i o n  

a o m n  
F i n a l  C o n t r o l  





Aau The Jay Industrial Technologies Group 

= - 2 7 3 9  

CERTIFICATE OF ACCURACY 
CUSTOMEil: 
PETRO ENIROMENTAL TECHNOLOGIES INC. 
7851 PALACE DRIVE 
CINCINNATI OHIO 45247 

STANDARDS 
TRACEABLE TO N.I.S. T. 

A. T. E. 
ASHCROFT 

DESCRIPTION 
MANUFACTURES 
MODEL NO. AOS-2 

RANGE 
ACCURACY 
SERIAL NUMBER 
DATE C€R TlFlED 
N.I.S.T. NO. 

0- 100 PSlG 
0.05 
AOS- 

/01-25-89 ; 
12455 -. 3-6 - 

MINOR DIV. .2 PSI 
AMBIENT TEMP. 74 F. 
BAROMETRIC PRESS. 30.05 IN. HG. 
RELATIVE HUMIDITY 45 96 

VALUED 
APPLIED 

PSI 

J 

6 

9 
1Z 
15 

INDICATED 
PSlG 

n " 
3 
6 
9 
12 
15 
18 
2 1  

18 
21 - 
24 24 
27 
30 

27 
30 

SALES ORDEFl NO. J 109287 

DEVIA TI0 N 

INSTRUMENT 
CERTIFIED 

PRESSURE GAUGE 
ASHCROFT 
45 1279AS 04 L. 
0 - 90 PSI 
.5 % FULL SCALE 
N / m  

,"JlJNE8. 1999 ) 
\sa-S007 - / 

THIS INSfRUMENTIS CERTIFIED USING STANDARDS l R A C W L E  TO THE N.I.S.T.. 

@ SPAN @ R W I N G  

WE FUTHER CERTIFY THAT OUR CAUBRATION SYSTEM COMPLIES WITH MIL STD. 45662-A. 
5, 

DATE JUNE8. 1- 
TECHNICIAN 

eCERTIFIEDBY 

t.%f e a s u r e m e n t F i n a l  C o n t r o l  



e 
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F'LUORDAMEL F'ERNALD 

SOUTHERN WASTE UNITS (;sWUs) EXCAVATION/ 

Project Nos. 201 02/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACLLITY (OSDF) (PHASE Io PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02770-5 (Rev. 0) 
. .  

CERTIFICATE OF TENSIOMETER CALIBRATION . .  
FOR OPTION A. WORK 

Section 02770-1.04.C 
I 

Document No. 614-OPTA-068G (Rev. 0) 

August 6,1999 

.) Conforms to the Subcantmet Rrqulrema~ 

Femald Site Office: RO. Box 249 Ross, Ohio 45061-0249 513.648.3402 Fax 648.3407 
7851 Palace Drive Cincinnati. Ohio 45249 513.489.6789 Fax 489.7208 
8200 Seville Road Lodi, Ohio 44254 330.948.1494 Fax 948.1933 ~ 0 ~ 6 0 0  





CALIBRATION CERTIftCATE 

220 van 
LBS 

Customer Name: THE lS7RE COMP. 
Tensiometer Serial Number: NAL-0896 

Device Calibrated: &Type load cell Cafibration Apparatus: 
Range: 0-560 lbs. Tension Dead Weight system wl 
Model No: 
Serial No: 

Readout Model No: 
Readout Serial No: 
Channel No: 

Fluke Model 884OA Multimeter 

Indicator readfng with no load 
Applied Force Ibs. Output (mv): Display reading: 

I I c l  

202 
252 

8.1 08 

11.867 
13.768 

202 

Total Deviation E m  (%): 

Temperature at time of c a l i i n :  73 degmes F 
Exnation Voltage: VDC 

Scale Factor (I): 
Scale Factor (2): 

Break point: 

0.0790 
0.079s 

Traceable to NlST Standads 

Calibration 

offset (1): 
offset (2): 

Check # 

Deviation Error: Fi 
0.00 

Thlr ulibretfon conform8 cb the standards 8eL by M T M  El. 

Galbation performed by: BILL AULTZ 

Signature: Date: 813/99 





~ .. . ... _ _ _  , 
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FLUORDANEL FERNALD 

SOUTHERN WASTE WITS (SwVs) EXCAVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDFJ (PHASE Il) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614A-02605-2 (Rev. 1) 

TEST GAUGE CALIBRATION DOCUMENTATION 
FOR OPTION A. WORK 
Section 02605-3.05.B.7 

Document No. 614-OPTA-051 (Rev. 1) 

September 3,1999 

0001603 
Fernald Site Offlce: PO. Box 249 Ross, Ohio 45061-0249 513.548.3402 Fax 648.3407 

7851 Palace Drive Cincinnati, Ohio 45249 513489.5789 Fax 489.7208 
8200 Seville Road Lodi, Ohio 44254 330.948.1494 Fax 948.1933 
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CER TlFlCA TE OF ACCURACY 
CUSTOMER: 
P m O  ENIROMENTAL TECHNOLOGIES INC. 
7851 PLACE DRIVE 
CINCINNATI OHIO 45247 

SALES ORDER NO. J 118133 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 

TE CERTIFIED 

MINOR DIK 
AMBIENT TEMP. 
BAROMETRIC PRESS. 
RELA T I E  HUMIDm 

STANDARDS 
TRACEABLE TO N.I.S. T. 

A. T. E. 
ASHCROFT 
AOS - 1 (CA) 
0-5 IN. HZOO 
0.06 % 
AOS- 1525 
02-11-99 V 

1525-36200 

\ 

\ /  

INSTRUMENT 
CERTIFIED 

PRESSURE GAUGE 
ASHCROFT 
45 1279AS 04 L 
0 - 30 PSI 
.S % FULL SCALE 
N/A .-. 

./ 
.v 

AUG30. 1999  
99-5212 

THIS INSTRUMENT IS 

VALUED 
APPUED INDICA TED 

PSI PSlG 
0 0 
3 3 
6 6 

12 12 
15 15 
18 18 
21 21 
24 24 

27 27 
30 30 

9 9 

CERTIFIED USING STANDARDS TRACEABLE TO THE 

DEVIA TION 

NO READABLE ERROR 
NO READABLE ERROR 
NO READABE ERROR 
NO READABLEERROR 
NO READABLE ERROR 
NO READABE ERROR 
NO READABLE ERROR 
NO REAOABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 

N.I.S.T.. 

SPAN 0 READING 

UTHER CERTIFY THAT OUR CALBRATION SYSTEM COMPUES WtTH MIL STD. 45662-A. 

CERTlFIED BY DATE 

e AUG30, 1 9 9 9  

(200604 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE U N . S  (SwCrs) EXC'AVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITEDISPOSAL FACILITY (OSDF) (PHASE Ir) PROJECT 

SUPPLIER SUBMITTAL No.: 20102414A-027704 (Rev. 0) 

CERTIFICATES OF CALIBRATION FOR 
VACUUM BOWAIR TESTING GAUGES 

FOR OPTION A. WORK 
Section 02770-1.04.D T 

Document No. 614-OPTA-068H. 1 (Rev. 0) 
Document No. 614-OPTA-068H.2 (Rev. 0) 

August 24,1999 

Fernald Site Office: PO. Box 249  Ross. Ohio 45061-0249 513.648.3402 Fax 648.34 7 
7851 Palace Drive Cincinnati. Ohio 45249 513.489.6789 Fax 489.7208 

8200 Seville Road bdi, Ohio 44254 330.948.1494 Fax 948.1933 
8 OGGOG 





. -  
. .  

=-2739 

CERTIFICATE OF ClLLIBRATION FOR 

VACUUM BOX Z E S m G  GAUGES 

Document No. 6 14-OPTA-068H. 1 (Rev. 0) 
Section 02770-1.04.D 

000607 





The Jay Industrial Technologies Group, Inc. 
- 

I =-2739 

CEFlTlFICATE OF ACCURACY 
CUSTOMER: 
ISTRE 
1381 1 EAST POPLAR 
GlENNPOOL OK. 74033 

DESCRIPTlON 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
S - M  NUMBER 
DA TE CEFl TlFlED 
N.I.S.X NO. 

MINOR DIK 
AMBIENT TEMP. 
BAROMETRIC PRESS. 
RELATIVE HUMIDIN 

A. T. E. 
ASHCROFT 
AQS-2 
0- lo4 PSI 
0.05 % 
AOS- 12455 , 
01 -28-99 J 
12455-36186 .d 

STANDARDS 
TRACEABLE TO N.I.S. T. . 

SALES ORDER NO. J 116764 

.5#/5KPA - 175KPA 
76 F. 
30.091N. HG. 
37 % 

VALUED 
APPLIED INDICATED 

PSI VAC. 
0 0 
1 5 
3 1 0  

PSI VAC. 
0 0 
1 5 

INSTRUMENT 
CERTIFIED 

COMPOUND GAUGE 
ASHCROFT 
20 1005 A 02 L. 

1 %FULL SCALE 
N/A i 
08- 17-99 v 

15#/100KFA -307- lOOKPA 

99-5176 J - 

DEVIATION 

3 10 
5 15 5 15 
7 20 7 21 0 +l 
9 25 9 26 0 + I  
11 1 1  

13 12.5 -.5 
15 14.5 -.5 

THIS INSTRUMENT IS CERTIFIED USING STANDARDS TRACEABLE TO THEN. 1. S. T.. 

i=FJ SPAN 0 READING 

WE FUTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPUES WITH MIL STD. 45662-A. 

CERTIFIW BY DATE 

' M  e a s u r e m e n t C o m p u t a t i o n  

AUGUST 17. 1999 

amcm 
F i n a l  C o n t r o l  
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CERnFIC4TE OF UIBRATION FOR 

AIR TESTRVG GAUGES 

Document No. 614-OPTA-068H.2 (Rev. 0) 
Section 02770-1.04.D 

f 
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- m u  The Jay Industrial Technologies Group, Inc. 

0 - 2 7 3 9  

CERTIFICATE OF ACCURACY 
CUSTOMER: 
ISTRE SALES ORDER NO. J 116764 - -  
1361 1 EAST POPLAR 
GLENNPOOL OK. 74033 

INSTRUMENT 
CERTIFIED 

STANDARDS 

A. T. E. 
ASHCROFT 
AQS-2 
0-3OIN. HG. VAC. 

TRACEABLE TO N.I.S.T. 

- .  0.05 % 
AQS- 12455 / AQS-4229 / 

01 -26-99 * 
12455-36166 J 

DESCRIPTION 
MANUFACTURER 
MODE1 NO. 
RANGE 
ACCURACY 
SERlAl NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

A. T. E 
ASHCROFT 
AQS-2 

PRESSURE GAUGE 
ASHCROFT 
20 1005 A 01 L. 
0 - WPSI 
1 %FULL SCALE 
N/A 
06-17-99 t/ 

J 99-5177 

0- 100 PSI 
0.05 % 

02- 71-99 J 
4229-36200 L 

-7 

1 PSI MINOR DIV. 
MBIENT TEMP. 76 F. 

90.09 IN. HG. 
37 % 

VALUED 
APPUED 

PSI 
0 
5 
10 
15 
20 

D N l A  TION . INDICATED 
PSI 
0 

5 
10 
15 
20 

25 
30 
35 
40 

25 
30 
35 
A 0  

A 5  45 
50 
55 

50 
55 
66 60 

THIS INSTRUMENT IS CERTIFIED USING STANDARDS TRACEABLE TO THEN. 1. S. T.. 

SPAN 0 READING 

WE FUTHER CEUTIFY THAT OUR CAUBRATION SYSTEM COMPLIES WITH MIL STD. 45662-A. 

DATE CERTIFfED BY 

n 
AUGUST 17. 1 9 9 9  

000610 
M e a s u r e m e n t  C o m p u t a t i o n  F i n a l  C o n t r o l  
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CUSTOMER: 
ISTRE 

CERZ’FICATE OF ACCURACY 

.- . . .- 
7987 7 EAST POPLAR 
GLENNPOOL OK. 74033 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

MINOR DIN 

A. T. E. 
ASHCROFT 
A. T. E. 
ASHCROFT 
AOS-2 
0- 100 PSI 
0.05 % 
AOS- 12455 
01 -28-99 
12455-961 86 

AOS-2 
0- 100 PSI 
0.05 % 
AOS- 12455 
01 -28-99 
12455-961 86 

1 PSI 
76 F. 
30.09 IN. HG. 
37 % 

VALUED 
APPLIED 

PSI 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 

50 
55 
60 

STANDARDS 
TRACEABLE TO N.1. S. T. 

4229-36200 

INDICATED 
PSI ,. 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

SALES ORDER NO. J 1 167sQ 

INSTRUMENT 
CERTIFIW 

PRESSURE GAUGE 
ASHCROFT 
20 l W 5 A  01 L 

I %FULL SCALE 
N/A 

0 - @ P S I  

OB- 17-H 
99-5178 

D N I A  TI0 N 

THIS INSTRUMENT IS CERTIFIED USING STANDARDS TRACEABE TO THEN. 1. S. T.. 

SPAN 0 READING 

WE FUTHER CERTIFY T M T  OUR CAUBRATION SYSTEM COMPLIES W H  MIL STD. 45662-A. 

CERTIFIED BY DATE 

M e a s u r e m e n t  C o m p u t a t i o n  

AUGUST 17. 1M 





The Jay Industrial Technologies Group, Inc. 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
ISTRE 
1381 1 EAST POPLAR 
GLENNPOOL OK. 74033 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

STANDARDS 
TRACEABLE TO N.I.S.T. 

A. T. E. 
ASHCROFT 
AQS-2 
0- 100 PSI 
0.05 % 
AQS- 12455 
01 -28-99 
12455- 361 86 

A. T. E. 
ASHCROFT 
AOS-2 
0-30 IN. HG. VAC. 
0.05 % 
AOS-4229 
02-11-Gs 

4229-36200 

SALES ORDER NO. J 116764 

MINOR DIV. 1 PSI 
AM6ENT EMP. 76 F. 
BAROMmlC PRESS. 90.09 IN. HG. a RELATIVE HUMIDITY 37% . 

VALUED 
APPUED INDICATED 

PSI 
0 
5 

PSI 
0 
5 

10 
15 
20 
25 

10 
15 
20 
25 

30 90 

35 
40 
45 

35 
40 
45 

50 
55 
60 

50 
55 
60 

= - 2 7 3 9  

INSTRUMENT 
CERTIFIED 

PRESSURE GAUGE 
ASHCROFT 
20 1005 A 01 L 
0 - 6OPSl 
1 %FULL SCALE 
N/A 
08- 17-99 
99-5179 

DEVIATION 

. 

THIS INSTRUMENT IS CERTIFIED USING STANDARDS TRACEABLE TO THE N. 1. S. T.. 

SPAN READING 

WE FUTHCR CCRTIFY THATOUR CALIBRATION SYSTEM COMPUES WITH MIL STD. 45662-A. 

CERTIFIED BY 

/ 

DATE AUGUST 1I.lSS 

M e a s u r e m e n t  C o m p u t a t i o n  

aoo61z 
F i n a l  C o n t r o l  
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INSTALLER'S QUALIFICATIONS AND RESUMES 
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FLUOR DANIEL FERNALD 

SOUTHEW WASTE UNITS (SWUs)*EXii VATION/ 

. Project Nos. 20102/20402; ContractNo. FSC-614 . . 

SUPPLIER SUBMITTAL No.: 20102414A-02605-4 (Rev: 0) 

ON-SITE DISPOSAL FACILlTY (OSOF) (PHASED) PROJECT 

DOCUMENTATION OF TRAINING/ 
CERTIFICATION FOR.OPTION A. WORK , .  - 'Sections 02605-1.04.C 

Document No. 6 14-OPTA-064A. 1 (Rev:O) 
Document No. 614-OPTA-064A.2 (Rev. 0) 

.Document No. 614-OPTA-064A.3 (Rev. 0) 

July 30,1999 

. .  

Fernald Site omce: f?O. Box 249 Ross, Ohio 45061-0249 513.648.3402 Fax 6483407 
7851 Palace Drie CincinnaH, Ohio 45249 513.489.6789 Fax 489.7208 

8200 Seville Road Lodi, Ohio 44254 330.948.1494 Fax 948.1933 
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a DOCUMENXAllllON OF T W G /  

CERll”CATIONF0R BARRYBRINwlAN 

Document No. 614-OPTA-064A.I (Rev. 0) 
i .  

. .  
- .  . .  

. .  . .  
, .  

P A  - Conforms to the Subcontract ReQuimmnts 



e 



B. DeBRA cfl. M 002 

Istc\ LOUISVILLE KY, Fax ; 1-502-Sa-9733 Nav 3 ’97 15:E P.02/02 
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DOCUmWATION OF TRAINING/ 

CERTIFICQTION FOR 1124RRY&4LLOR4N 
' .  

'Document No. 614-OPTA-064A.2 (Rev. 0) 

\I A - Conforms to the Subcontract Requirements 
[ ] 6 - Minor Conpent - Incorporate and Resubmit 

(300619 
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. . .  . . .  . .  . . .  
. . .  . _. 

May$, 1997 

, REDACTED . . . . .  .. 
.. .: ..:i . 

. .  
. . .  

-. 

To Whom It May Con& . .  

.. 

. .  

- .  . . . . .  

. . .  : . . 
.. , .  

.' '.,.:: . ..,... .: . .=.- I 
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. JUL -29'  99(THO) 0 7 : 0 7  P I P  FITTER 392 1 TEL:513 2 4 1  7565 P. 001  

PlnmBers, Pipe Fitters & Mechanical Equpglent Service 
Local Union No, 392 - 2 7 3 9  

M: THE 
UNITED ASSOCIATION OF JOURNEYMEN AElD APPRENTICES OFTHE PLUMBING 
AND PIPE FlTlNG lNOUSTRY OF THE UNITEO STATES AND CANADA AF.L:C.I.O. 

0- ID  

TBE ABOVE NAMED INDMDUALHAS ALSO BEEN CEiIClIFIEib ON "HE FEMP SITE WIXTHE 
FOLLOW NG SUB CONTRA(X0RS. 

l P 8  CUVTRAL PARKWAY - CINCINNATI, OHIO 45210-2298 - PHONE: (513) 241.1 760- F A X  (513) 241-7565 
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DOCUMENTATION OF ~ ~ G v G / ,  

CERlJlFICATION FOR 3EROME- KESPER 

Document No. 614-OPTA-064A.2 (Rev. 0) 

. .  

A - conforms to the suixontnct Requirements 
[ 1 B - Minor Comment - Imorate and Resubmit 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SwVs) EXCAVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDfl P W E  Il) PROJECT 

SUPPLIER SUBMITTAL No.: 20102414A-13005-2 (Rev. 0) 

FABRICATOR’S WELDER’S QUALIFICATIONS 
AND REPAIR PROCEDURES FOR 

OPTION A WORK 
Sections 13005-1.04.Al.d 

Document No. 614-OPTA-043A.4 (Rev. 0) 

September 3, 1999 

Fernald Site Office PO. Box 249 Ross. Ohio 45061-0249 513.648.3402 Fax 648.3407 

QQO62s 7851 Palace Owe Cinannatl. Ohio 45249 513.489.6789 Fax 489208 
8200 Seville Road bdl.  Ohio 44254 330.948.1494 Fax 948.1933 





. 246 1 Frank1 f n ~ B1 vd . 
Gainesvilfe, GA 30504 

Oear Xr, Kfrves: 

is t o  certify‘ that the weld sdarples submitted on 
the fo’ifowfng welder($) have been inspected, 

Th ts certificatian appf ies only to aatarial suppl fed by 
h r o n  Protectfve Linlngr Division. 

The samples were !e$*& i n  the Qual fty Control Laboratory of kemn 
Prutective Linfngs Division, h a ,  Cat tfarnia, Test resu? ts  are as 
follows: 

Mark Kinres 
Jerry Floranc8 

Average Tensile Strength 
af  S m l e  

2190 PSI 
2235 PSI 

Best regards, 

J .  A. Pico, 3r. 
F i el d Represen t a t  ive 

JAP/mbg ‘. 
STATE OF CAtIFOIZNIA, COUMY. OF ORANGE 
Witnessed on day of April, 1995. 
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REPAIR PROCEDURE 
LINER PENETRATION BOX 

1" THICK SHEET MATERZAL 
BLACK HMW-HDPE PIPE GRADE 

1. Inspect all seam areas for cracks and voids. 

2. Iden* areas to be repaired. 

c) 

3. Any cracks that extend into an area of solid flat sheet must be drilled at the end of the 
crack as so that the crack cannot continue through the sheet. 

4. Grind out existing welds in crack area and grind all crack areas to a V bevel. 

5 .  Clean area to be welded. There must be no foreign material including dirt, dust, grease, 
oil, water. You may clean with acetone or MEK. 

Approximately 1 1/4" wide x 1" deep 

7 
Crack 

6. Scrape area with scraper to remove any oxidation. 

7. Set up extrusion welding gua Set air temperature at 250" C. Set material temperature at 
240" C. Check air and material temperature at the end of the Teflon die. Adjust to the 
above temperatures at the of the die. Purge extrusion welder of exking material right 
before welding. Purge extrusion welder for approximately 20 to 60 seconds to remove 
oxidized and over heated material fiom the barrel. 

8. Use a tbin width die on extrusion welder for la pass. Allow to cool. 





-- 2 7 3 9  I .  

I 

Page Two ’* REPAIRPROCEDURE 

9. 

10. 

Inspect weld for cracks or air voids, if any. Grind out and scrape area again. 

Use a medium width die on extrusion welder for Zd pass. Mow to cool. See step #9. 

1 1. Use a wide width die on extrusion welder for a 3d and 4* pass, if needed. Refer to step 
#9 in between weld passes. -w welds to cool in between weld passes & 
dwavs s w e  area to be welded 

12. Visually inspect all weld areas for cracks, air voids, poor adhesion, stress marks, or 
improperly filled joint seams. 
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FLUORDANIEL FERNALD 

SOUTHERN WASTE WVl7S ( W s )  EXCAVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACLUTY (OSDF) (PHASE Io PROJECT 

SUPPLIER SUBMITTAL NO.: 20102-614A-02770-1 (Rw. 2) 

INSTALLATION CAPABILITIES - Q.C. PROCEDURES, 
RESUMES OF SUPERINTDENDENT, Q.C. CHIEF, & 

MASTER SEAMER, & COW/HOT WEATHER 
SEAMING PROCEDURES FOR OPTION A. WORK 

Sections 02770-1.04.B3,-.B.5, & 43.8 

Document No. 614-0FTA-068A.3 (Rev. 1) 
Document No. 614-OPTA-068B.1 (Rev. 1 )  
Document No. 614-OPTA-068B.2 (Rev. 1) 
Document No. 614-OPTA-068B.3 (Rev. 1) 
Document No. 614-OPTA-068C (Rev. 1) 

August 24,1999 

Fernaid Site Office: PO. Box 249 Ross. Ohio 45061-0249 513.648.3402 Fax 6483407 
7851 Palace Onve CinclnnaH. Ohio 45249 513.489.6789 Fax 489.7208 
8200 Seville Road hdl, Ohio 44254 330.948.1494 Fax 948.1933 
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INSTALLATION WABEYTIES - 
QUALITY CONTROL PROCEDURES 

Document No. 6 14-OPTA-068A.3 (Rev. 1) 
Section 02770- 1 -04.B.3.c 

3. ' technologies 
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I. The Istre Company 

Quality Control Manual 

NOTE: 

The attached Quality Control Manual is superseded by existing Project Contract technical 
specifications, existing Project-related Quality Control documents, and any manufacturer's specific 
product-related requirements. 

l -  

13811 S.PoplarP1. 
Glenpool, OK 74033 

Tele. & Fax (918) 291-2318 
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QUALITY CONTROL MANUAL 

mTRODUC2TON 
1.1 This manual defines the Quality Control Program developed and utilized by The 

Istre Company (T.I.C.) to ensure the quality of wo&rnanship and the installation 
integrity of geomembranes and other geosynthetic products. 

T.I.C. has recognized that careful and specific documentation of installation quality 
is required to substantiate this Quality Control Program. 

1.2 

GEOMEMBRAiVE llvSTALLATION 

2.1 Subgrades 
2.1.1 The General andor Earthworks Contractor shall be responsible for preparing 

and maintaining the subgrade in a condition suitable for installation of the 
geomembrane unless specifically agreed otherwise. 

2.1.2 If requested, T.I.C. will provide their client with written acceptance of the 
subgrade surfaces. Two possible formats are offered: (a) daily certification 
of the area covered defined by panel numbers andor construction stations, 
(b) certification at the end of liner deployment accepting all areas lined. 
Subsurface acceptance by T.I.C. will only certify that the surfaces lined were 
visually inspected and appeared to be suitable for geomembrane deployment. 

2.2 Geomembrane Deployment 
2.2.1 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

Prior to commencement of geomembrane deployment, layout drawings shall 
be produced to indicate the intended panel configuration and seam location 
and direction. At the direction of the client, these drawings,Will be formally 
submitted for pre-approval prior to the start of work. 
Each panel shall be assigned a numeric identifier at the time of deployment. 
The panel identification shall be related to the manufacturer's production roll 
number. Panel identification wiIl also be shown on As-Built drawings 
provided upon completion of the project. At the request or direction of the 
client, these drawings will be formally submitted for approval. 

If geomembrane panels are installed in a different arrangement than that 
shown on the layout drawings, the difference will be reflected in the As- 
Built drawings. 

The methods and equipment used to deploy the geomembrane panel shall not 
damage the geomembrane or the subgrade. 

No personnel working on the geomembrane shall smoke, wear shoes that can 
damage the geomembrane, or engage in actions that could result in damage 
to the geomembrane. 

Adequate temporary ballast (sand bags) which will not damage the geomem- 
brane shall be used to prevent uplift or movement by wind. 

* .  .I. Page 1 
3 
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2.2.7 All damage to geomembrane will be repaired in accordance with the 
following applicable sections. Any areas of the geomembrane SigniScantly 
damaged will be marked, cut out, and removed fiom the work area, with 
resulting repairs performed in accordance with the paragraphs below. 

2.2.8 In general, seams shall be oriented parallel to the slope (i.e. - oriented along 
not across the slope). Whenever possible, horizontal seams should be 
located not less than 10 feet fiom the toe of all slopes. Each field seam shall 
be numbered in a manner that will be recorded on the As-Built drawings and 
appropriate quality control documents. 

2.2.9 All personnel performing seaming operation shall be trained in the operation 
of the specific seaming equipment being used and will qualify by performing 
a test weld as described in the following paragraphs. The Project Master 
Seamer will provide direct supervision over all seaming personnel to verify 
that proper welding procedures are being followed. 

2.2.10 Sufficient slack shall be installed in the geomembrane to compensate for 
contraction of the material during the low temperature portion of the service 
life. 

In most applications, slack will be installed based on the discretion of the 
T.I.C. Superintendent. In cases where fixed points exist in the membrane 
system (i.e. - between structures and attachments), the following equation 
shall be used to calculate the minimum amount of slack required between 
these fixed points: 

S = C  x (T - Ti) x D 

Where: 
..+ 

S: the minimum amount of slack required between the fixed points. 
C: the coefficient of linear thermal expansion (or contraction)*for the geo- 

membrane material. 
T: the surface temperature of the geomembrane when the slack is 

measured. 
TI: the lowest temperature anticipated during the senice life of the geo- 

membrane. 
D: is the distance between the fixed points under consideration. 

2.3 Welding 
2.3.1 Fusion WeZding - Fusion welding consists of placing a heated wedge, 

mounted on a self-propelled vehicular unit, between two overlapped sheets 
such that the surface of each sheet is heated above the polyethylene melting 
point. Immediately after being heated, the overlap region is passed between 
pressure wheels that compress the molten areas together so that a continuous 
homogeneous weld is formed. The wedge welder is equipped with a 
temperature readout that continually monitors the temperature of the wedge. 

Page 2 
9 
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i B  
2.3.2 

2.3.3 

The wedge weher also has adjustable controls that allow the temperature, 
pressure and speed to be adjusted to meet specific site! conditions. 

14lrtrusion Welding - Extrusion fillet welding consists of introducing a bead 
of molten polyethylene along the edge of the seam overlap. The molten 
polyethylene bonds to each sheet resulting n a homogeneous bond between 
the bead and the surfaces of the sheets to be .welded. The extrusion welder 
has temperature readouts which continually monitor the temperature of the 
extrudate. The extrusion welder also has controls that allow the temperature 
of the extrudate and the pre-heat air to be adjusted to m e t  specific site 
conditions. 

T.I.C. relies on the experience of the Project Superintendent and results of 
test seams to detexmine seaming restrictions caused by weather. Many 
factors such as ambient temperature, humidity, wind, sunlight, etc. can affect 
the integrity of field seams and must be considered when deciding whether 
or not seaming should proceed. Test seams as described below are required 
prior to start of daily production seaming to determine whether or not 
weather conditions will affect T.1.C.k ability to produce quality seams. 
Additional non-destructive and destructive testing of production seams 
substantiate the decision made by the Project Superintendent to continue 
seaming on any given day. 

2.4 Seam Preparation 
2.4.1 Seam Preparation for Fusion Welding; 

(a) 
(b) 

(c) 

Overlap geomembrane panels approximately 6 inches 
Clean seam area thoroughly. Seam area must be fiee of moisture, 
dust, sand, or any debris. No grinding is required for fusion welding. 
Adjust the panels to minimize any differential wrinklks. 

2.4.2 Seam Preparation for Extrusion Welding 

(a) 
(b) 

(c) 

(d) 

Overlap panels a minimum of 6 inches. 
Temporarily bond the panels with heat leister. Exercise caution not 
to damage the adjacent areas. 
Clean seam area prior to seaming to assure the area is fiee fiom 
moisture, dust, sand or debris of any kind. 
Grind the seam area which will be covered by the extrudate bead. 
Care should be taken not to grind areas that will remain exposed. 
Grinding disks should be clean and relatively fiesh. 
Welding rod shall be kept clean and dry at all times. (d) 

.. 
3 
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2.4.3 General Seaming Procedures 

(a) Seaming shall extend as f'ar into the anchor trenches as is feasible 
when the seam is welded. In any case, seams must extend at least 
three feet into the anchor trench, or as otherwise specified by the 
client. 
Overlap and seam cleanliness shall be monitored continuously during 
h i o n  welding by the Master Seamer andor Superintendent. 
Operating temperature and speed settings shall be monitored during 
all seaming by the Master Seamer andor Superintendent. 
All cross-seam wrinkles (compensation) shall be aligned to facilitate 
welding through the wrinkles. 
Fishmouths or cross-seam wrinkles that cannot be welded through 
shall be cut along the ridge to achieve a flat overlap. The cut shall be 
seamed. Any portion of the cut which has insufficient overlap for 
extrusion welding shall be covered with a round or oval patch. 

Trial or test seams shall be performed prior to the start of seaming each day 
and at least once every five hours of seaming for each seamer and seaming 
apparatus in use. Test seams shall be made utilizing the scraps of 
geomembrane in use and shall be seamed under the same conditions as the 
production seams. 

(b) 

(c) 

(d) 

(e) 

2.5 Seam Testing 
2.5.1 

Test seams shall be at least 5 feet in length and should be made from two 
pieces of geomembrane approximately 12 inches in width. 

2.5.2 Testing 
Visually inspect the seam for squeeze-out, deformation and general 
appearance. 
Four specimens, each 1 inch wide, shall be cut fiom the trial seam 
sample. Test two of the specimens in the shear mode and two in the 
peel mode using a field tensiometer. If any of the samples exhibit 
more than 10% peel separation in the weld, the test will be rejected 
and a new test weld will be performed. If none of the tests indicate 
peel mode failure, the average peel strengths will be recorded. The 
specimen tested in the shear mode may only fail outside of the weld. 
If the second test weld also fails, the seaming apparatus shall not be 
used until the deficiencies are corrected and a passing test weld is 
achieved. 
After successful completion of the test weld, the remaining portions 
of the test weld can be discarded. Documentation will be maintained 
recording the following: date, technician, machine, ambient temp 
erature, machine settings (temperature and speed), and the test results 
(see attached TIC Form 1). 

'. . 
Q 
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Material Thickness 
Mm (mil) 
1.0 (40) 
1.5 (60) 
2.0 (80) 
2.5 (100) 

.- 

Minimum Initial Pressure Max Permissible Pressure 
KPa (psi) 1 Differential kPa (psi) 
172 (25) 28 (4) 
186 (27) 21 (3) 
207 (30) 21 (3) 
207 (30) 21 (3) 

3.0 NON-DESTRUCTWE SEAM TESTllvG 

3.1 Concept 
T.I.C. will non-destructively test all field seams over their MI length using air pressure 
testing, vacuum testing or other approved methods to verify the continuity and integrity of 
the seams. 
3.2 Air Pressure Testing 
Most fusion-welded seams are composed of two distinct welded tracks separated by an un- 
welded channel (the air channel). Air pressure testing involves pressurizing the air channel 
and monitoring its ability to hold the air pressure for a period of five minutes. 

3.2.1 Procedure for Air Testing 

(a) 
(b) 

(c) 

Seal both ends of the air channel in the seam to be tested. 
Insert needle or other approved pressure feed device into the sealed 
air channel. 
Pressurize the air channel to above the minimum pressure specified 
below. Record the initial pressure after a two-minute relaxation 
period and monitor the pressure for a period of five minutes. 
Pressure shall remain within the limits specified below, otherwise the 
faulty area must be located and repaired as described in Section 3.2.2. 

(d) Release pressure by puncturing the air channel on the end opposite 
the pressure feed device. Remove needle or pressure feed device and 
repair any resultant holes. 
Record final results on TIC Form 2 (see attached). (e) 

3.2.2 Procedure for Non-Complying Air Tests 

In the event of a non-complying air pressure test, the following procedure 
shall be followed until acceptable test results can be obtained 

(a) 

(b) 

Verify the integrity of the seals at each end of the air channel, the 
penetration of the pressure feed and all of the attached equipment. 
Carefully visually inspect the seam looking for any possible leak 
locations. If a flaw is located in the air channel, the seam will be cut 
at that location and two separate air tests will be recorded on either 
side of the flaw location. Any necessary repairs will be performed as 
outiined in Section 3.2.2.c. 

Page 5 
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(c) . If it is impossible to achieve successful air test results over any 
reasonable length (the maximum length of two h e x  panels) of seams 
the T.I.C. Superintendent will choose from the following alternatives: 

Alternative 1. 

The entire defective seam shall be removed and a 3 foot strip of 
geomembrane shall be installed with t\ko new fusion welds. The new 
welds will then be pressure-tested as previously described in Section 
3.2.1. 

Alternative 2. 

A 3 foot cap strip shall be extrusion-welded over the length of the 
seam. The resulting weld shall be vacuum-tested as described in 
Section 3.3. 

Vacuum Testing 

3.3.1 Equipment 
The equipment used for vacuum testing consists of a vacuum box and a vacuum 
pump. A vacuum box is essentially a rigid housing with a transparent inspection 
window. The lower portion of the vacuum box is equipped with a thick, soft 
neoprene sponge. The vacuum box is also equipped with a vacuum guage and a 
release valve assembly. 
3.3.2 Procedure 
The vacuum' box is placed over the area to be tested and sufficient downward 
pressure is applied to "seat" the neoprene sponge against the liner. 

The vacuum pump is engaged to cause a vacuum in the interior of&e vacuum box 
to approxjmately 5 psi, ensuring that the vacuum box is "seated" well enough that 
leakage around the neoprene seal is minimal. 

For a period of not less than thirty (30) seconds the seam is observed through the 
inspection window. A non-complying test is indicated by soap bubbles caused by 
air flowing fiom under the seam into the vacuum. If no soap bubbles are observed 
during the thirty (30) second inspection period, the vacuum is released and the 
vacuum box is moved to the next test location. When seams longer than the vacuum 
box are tested, test locations shall be overlapped 4 inches to ensure that 100% of the 
seam is tested. 
3.3.3 Procedure for Non-Complying Tests 
All areas where flaws are indicated by vacuum testing shall be marked and repaired 
as described in Section 3.2.2. All repairs shall be vacuum tested in accordance with 
Section 3.3. 

.. 
3 
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4.1 Concept 
Destructive testing is utilized to evaluate seam strength and quality. Since destructive 
testing involves physically removing samples fiom the geomembrane and subsequent 
repairs, its use should be mbimized. The location of destructive samples will be identified 
in the field by the third-party independent quality assurance consultant. 
4.2 Frequency 
Destructive test samples shall be marked and removed randomly with an average fkquency 
of one sample per 500 feet of seaming (1 sample for every 250 feet during cold weather 
seaming conditions). 

Extra destructive samples should be taken in potential problem areas i.e. areas of 
contamination, offset welds or visible defects. It is the responsibility of the T.I.C. 
Superintendent and the quality control technicians to ensure that all problem areas are 
located by either destructive or non-destructive testing. 
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Conapany9s Resume (Subcontract Work): 

Terrafu: 425 Attwell Dr., Rexdale, Ontario, Canada M9W5C4 
Contact: John Mooney 
Phone: (41 6) 674- 1 159 
Equipment: Columbine dual-wedge fusion welder 
Jerry Istre's Responsibility: OwnedSuperintendent 

City of Warren, Maine - GSE 6O-mil7 200,OO s.f.; Landfill Cap; March, 1996 

E.B. Eddy Paper Mill - Espenola, Ontario, Canada - GSE 8O-mi1, 400,000 s.f.; Acid Ponds; 
June, 1996 

City of Rangley, Maine - GSE 60-mil, 250,000 s.f; Sewage Lagoons; July, 1996 

City of Yarmouth, Maine - GSE 40-mil, 500,000 s.f.; Landfill Cap; August, 1996 

City of Brunswick, Maine - GSE 40-mil7275,0O0 s.E; Landfill Cap; September, 1996 

Comanco: Tampa, Florida 
Contact: Mark Topp 
Phone: Unknown 
Equipment: Columbine dual-wedge fusion welder 
Jerry Istre's Responsibility: OwnedSupezintendent 

..' IMC - Bartow, Florida - GSE 40-mi1, 1,500,000 s.f.; Mine Cap; June 1997 

Additional Ishe Co. Work: 

Fernald (OSDF'): Subcontracted with Environmental Design & Construction, Inc. (EDCI) 
Contact: Diane Harris 
Phone: (256) 551-0372 
Equipment: Columbine dual-wedge fusion welder 
Jeny Istre's Responsibility: Master Seamer 

Fernald OSDF Cell 1 - Ross, Ohio -National Seal 80-mil, 400,000 s.f.; OctJDec., 1997 

Subcontracted with Petro Environmental Technologies, Inc. 
Contact: J. Richard Schairbaum 
Phone: (5 13) 648-3406 
Equipment: Columbine dual-wedge fusion welder (as needed) 
Jerry Istre's Responsibility: Quality Control Inspector 

(. Fernald OSDF Cell 2 - Ross, Ohio - GSE 80-mil, 750,000 s.f.; AugJOct., 1998 
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Project Name & Locrrtion 

City of Dayton-Dayton, Fcry 
BFI-Atlantic City, NJ 
Ft. Howard Paper-Savannah, GA. 
Kaiser AluminUm- New Orleans, LA. 
Inspiration Copper- Claypool, AZ. 
Hycrofi Mine-Winnamucca, NY 
Perry Eng.-Leesburg, VA 
US Corps. Of Eng.-Fayetteville, NC 
Summitville Min-Summitville, CO 
Gilt Edge Brohm Mining-Deadwood, SD 
Rollins Envir. Service-Baton Rouge, LA 
Wolverine Tube-Decator, AI 
American Cyanamid-Laplace, LA 
Builders Transport-Dallas, TX 
Manada Constr.-Newburg, PA 
Cheveron-St. James, LA 
Ethal Corp.-Baton Rouge, LA 

Suntimes-Aurora, IL 
Peters Construction-Granite City, IL 
Viet Construction-Grove, MN 
IL State-West Chicago, IL 
Wayne Disposal-Belleville, MI 
N.B. Power-h!filbank, New Brunswick 
Sydney Steel-Sydney, Nova Scotia 
Bruin Lagoon-Bruin, PA 
USA Steel-Pueblo, CO 
Hudson Electric-Newburgh, NY 
BFI-New Orleans, LA 
Muni. of Coboconk-Coboconk, Ontario 
Muni. of Tamagami-Tamagami, Ontario 
Novia Scotia Power-North Sydney 
Muni. of Glecien-Glecien, Alberta 
Muni. of Tamagami-Tmagami, Ontario 
Uniroyal-Elmira, Ontario 
Gyr Construction-Clyde River, NWT 
FBD-Coral Harbour, NWT 
Muni. of 0th- Ontario 

Manada Const-Harrisbmg; PA 

Mizterial Square 
Footage 

12-mil 50,000 - 
40-mil 1,000,000 
40 & 60-1112 3,000,000 
40 Mil 1,000,000 
40 & 80 Mil 100,000 
40 Mil 
30 Mil 
12 Mil 
60 Mil 
60 Mil 
80 Mil 
40 Mil 
20 Mil 
XR-5 
40 Mil 
100 Mil 
30 Mil 
60 Mil 
20 Mil 
60 Mil 
40 Mil 
30 Mil 
80 Mil 
60 Mil 
60 Mil 
60 Mil 
30 Mil 
60 Mil 

60 Mil 
60 Mil 
60 Mil 
60 Mil 
80 Mil 
60 Mil 
60 Mil 
60 Mil 
30 Mil 

SDR-11 

1,000,000 
1,000,000 
150,000 
1,000,000 
1,370,000 
1,000,000 
100,000 
290,000 
10,000 
21 1,000 
40,000 
500,000 
3,000,000 
200,000 
1,200,000 
250,000 
70,000 
550,000 
500,000 
50,000 
200,000 
1,300,000 
1,300,000 
12 Miles 
800,000 
250,000 
1,300,000 
500,000 
250,000 
170,000 
70,000 
70,000 
3,000,000 

Superintendent (S/ 
Mmter Seumer (MX) 

S I M S  
S 
S 
S 
S I M S  
S 
S / M S  
S 
S 
S 
S I M S  
S I M S  
S I M S  
SIMS 
S I M S  
S 
S 
S 
S / M S  
S 
SlM8 
SIMS . 
S 
S 
S 
S 
S 
S 
S 
S 
SIMS 
S 
S 
S I M S  
S 
SIMS 
SIMS 
S 
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Jerry Istre’s Personal Resume 

Project Name & Location Material Square Superintendent (S)/ 
Footage Master Seamer (2MS) 

Gyr Construction Igloolic, NWT 60 Mil 
Casseilo Construction-Bethlaham, NH 60 Mil 
Tenafix-Lacdubonnie, Manitoba 60 Mil 
Nortruck Construction-Arviet, NWT 60 Mil 
Hovat Construction-Coral Harbour, NWT 60 Mil 
E.B . Eddy-Espenola, ONT 80 Mil 
Muni-Rangely, ME 60 Mil 
MUni.-Yarm~~th, MA 40 Mil 
C.F. Industries-Bartow, FL 40 Mil 
Cargil-Bartow, FL 80 Mil 
C.F. Industries-Plant City, FL 60 Mil 
Labbe & Sons-Brunswick, ME 40 Mil 
City of Warren, ME 40 Mil 
Petro Environmental 80 Mil 

I 

‘ I .  ’. (a 
I 

i .  

1381 1 S. Poplar P1. 
Glenpool, OK 74033 

Tele. & Fax (9 18) 29 1-23 18 

80,000 - 
400,000 
400,000 
70,000 
50,000 
500,000 
300,000 
500,000 
1,600,000 
50,000 
20,000 
375,000 
150,000 
400,000 

S/MS 
S 
S 
S/MS 
S / M S  
S 
S 
S 
S 
S 
S 
S 
S 
S 
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RONJ. SCOTT 
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The Istre Company 

Nime: Ron Scott 

1. Fernald - Ross, OH: 
Cell No. 2 - September, 1998; 80-mil textured geomembrane - 700,000 s.f. 

2. WMI Growe LandWl - Morrisville, PA: 
June, 199 1 ; 60-mil textured geomembrane h e r  - 1,000,000 s.f. 

3. WMI Pasco County Landfill - Dade City, FL: 
March, 1998; 60-mil geomembrane - 400,000 s.f 

4. WMI Turnkey LandWl - East St. Louis, IL: 
August, 1986; 60-mil geomembrane - 2,702,000 s.f. 

Mr. Ron Scott will be the 
and Quality Control experience with 

for this project. Mr. Scott has 14 years of field installation 
PE lining systems. 
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RESUME OFM4STER SECQMER - 
LOUIS LUNA 

Document No. 614-OPTA-068B.3 (Rev. 0) 
Section 02770-1.04.B.5 
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From: James F. Gird 315853-8944 .To: Lou Luna - Guest Rm. 1 l 6  
Sent by the Award Winning Cheyenne Bitware 

= - 2 7 3 9  
.-.. 

:c 

WE 
Name: Louis Luke Luna 

S. S. No.: 

1996 

1996 

Temporjry Cover 
Nashua (N13 
L.K Ladd 

R4m-N 
0.5mm/20mil 
73391 sm i 790000 sf 

19% 

1996 

,1996 

MSW L;mcfdfiU Cap 
Seekonk (M.4) 
Littleton Enviro~~menul 

HDPE 
1.0 mm i 40 mil 
28613 sm I 308800 sf 

HDPE 
1.0 m*a mil 
38182smi311OOOsf 

LLDPE .r 

1.5 mm I60 d 
28,836 sm I 3 10,300 sf 

1997 

1997 

1997 

LandfillClgslPe 
blillis @14) 
Littleton EnvironmQtal 

HOPE 
1.0 mm1m mil 
+4,592 SIII / 180:OOO sf 

CBtDLandfYlClosrve 
NashuJ (NH) 
IEMSEALAND 

HDPE 
1.0 mm:'50 mil 
5,760 sm I65000 sf 

1997 Hazardous Landfill Closure 
Hat6dd &L4) 
Maclrincansrmction 

1 
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1998 

1998 

1998 

1998 

1998 

1998 

1999 

Industrial iandsu Closure 
Roc~tcr(Ny) 
SLC consrructors 

MSW Landfill Cell 
Watertom (wr) 
USA Waste 

MSW Landfill Closure 
Bethlehem (PA) 
J.D. Morrisey 

MSW Landfill Closure 
New Haven (CT) 
R. Bates & Sons 

Hazardous Wasre Landfill Cell 
Fernald (OH) 
Petro Enviromnental 

M S U -  Landfill Closure 
Coa&e (Pi%) 
Earth Tech 

MSW Landfill Closure 
Limestone (ME) 
Bechtel Enviromncnral 

- 2 7 3 9  
LLDPE 
1.0 rmn/ 40 mil 
224,028 sm J 735,000 sf 

HDPE 

54239 sm / 180,246 sf 
1.5 mm i 60 mil 

LLDPE 
1.0 m / 4.0 mil 

96,926 sm ! 3 18,000 sf 

W P E  
1.0 mm i 40 mil 
268,455 sm i 880,760 sf 

HDPE 
1.0 mm i 40 mil 
579,120 sm ,’ 1,900,000 sf 

HDPE 
2.0 mm i 80 mii 
59,363 sm i 639,000 sf 

W P E  
1.0 mm / 40 mil 
392,158 sm i’ 1286,606 sf 

. .* LLDPE 
1.5 mm i 60 mil 
305,03 1 sm / 1,328,842 

2 LOULtrna 





.. . 
. .  

-- 2.7 3 9 . 

COLDLHOT WEXTHER SEAMING PROCEDURES 

Document No. 6 14-OPTA-068C (Rev. 1)  
Section 02770- 1.04.B. 8 

. .  
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The Istre Company 

C o W o t  Weather Seaming Procedures 

The following procedures should be used as a supplement to .(not replace) the procedures 
outlined in the project specifications whenever liner welding occurs in ambient temperatures 
below 40" F or above 104" F. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

Ambient temperatures should be measured 0 to 6-inches above the Surface of the liner 
and readings logged every hour. 

Trial welds, for both fusion and extrusion welds, should be run on strips 15-R long. 
Coupons will be taken every 2 4 .  for a total of 6 specimens (4 peels and 2 shears). 

Trial welds will be run under conditions as closely resembling field conditions as 
possible. For example, the material will be exposed to the same elements as will be 
encountered dqing seaming. Run trial welds on the same subgrade conditions. Do not 
pre-heat trial welds unless you intend on pre-heating during field welding. 

All available information will be logged for both trial welds and field seaming. This 
information will include, but not be limited to, the following: Machine temperatures and 
pyrometer temperatures, speed setting and measured speed, ambient and liner 
temperature, and peel and sheer values calibrated to pounds per inch (PPI). 

Additional trial welds will be performed whenever the ambient temperature changes by 
more than 10" F since the last trial weId. ..' 

Coupons will be cut and peel tested from the end of every seam. 

If experiencing weld failure due to lack of heat, slow the machine speed down and retest 
the machine. Continue to lower speed until passing tests are received. 

Special care should be taken to prevent any precipitation from entering the weld area. 

Deployment and seaming operations will be terminated during periods of precipitation 
and high winds. 

In the event the ambient temperature should rise to 104" F or greater, all seaming 
activities will be suspended. 
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. FLUOR DANIEL FERNALD 

SOUtXIERN TASTE WITS (SwVs) EXCAVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACEITY (OSDJJ (pII14sE I4 PROJECT 

SUPPLIER SUBMITTAL NO.: 20102/402-614A-02770-1 (Rev. 1) 

I 

RESUMES OF SEAMING/ . .  
INSTALLATIONPERSONNEL . 
Sections 02770-1.04.B.6. & -.B.7 

Document No. 614-OPTA-068B 

August 6, ,1999 

l.4 (Rev. 

Fernald Slte Office: FO. &x 249 Ross, Ohio 45061-0249 513.648.3402 Fax 648.3407 
7851 Palace Drive Cincinnati, Ohio 45249 513.489.6789 Fax 489.7208 

8200 Sevllle Road Lodi, Ohio 44254 330.948.1494 Fax 948.1933 a(-Jg6s'7 
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* I .  

WilIiam Anderson 

1. Cape Canaveral, F1.- U. S. Corps of Engineem 6Omil H11pB-3,612,500 Sq. ft. 
/ 

Gcotuctile- 3;m,msq. 9 
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PHONE ND. : 3187958228 Qug. 04 1999 11:24AM P12 

MarooMurfilo 

1, Fwnald-Ross, Oh-8Omil. €iDPE400,000 Sq, Ft 
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Louis Luna 

1. Fetnald-Ross, Oh 80 mil HDPE- 700,000 Sq. ft. 

e m  \\ 
. .  
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DANIEL TROUT 
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DamdC. Trout 
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Resume 

Efren Mendez 
I .  

Welding Technician 
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1 . City of Charlette, North Carolina----------- 40, Mil. HDPE------ 
300,000 7/10/99 ’ 
2. City of Arkedelphia, Arkansas------------- 40 Mil. HDPE--------- 
60,000 6/1/99 / 

.I. 
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Resume 

Joe Beebout 

Welding Technician 

1. Wright Patterson AFB, Ohio----------- 60 Mil. HDPE----- 
350,000 - 2/17/96-Reiiable Mechanical Inc. 
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FLUOR DAVIEL FERNALD 

SOmHERN W-4STE UNITS (SWUs) EXCAVATION/ 

Project Nos. 20 102/20402; Contract No. FSC-6 14 
OIV-SITE DISPOSAL FACILITY (OSDF) (PHASE 11) PROJECT 

SUPPLIER SUBIVIITTAL No.: 20102/402-613A-02770-1 (Rev. 0) 

'INSTALLATION CAPABILITIES, RESUMES 
OF SUPERINTDENDENT, Q.C. CHIEF, & 

SEAMING/INSTALLATION PERSONNEL, -4iYD 
COLD WEATHER SEAMING PROCEDURES 
Sections 02770-1.04.B.3, -.B.5, -.B.6, -.B.7, & -.B.8 

Document No. 6 14-OPTA-068A. 1 (Rev. 0) 
Document No. 614-OPTA-068A.2 (Rev. 0) 
Document No. 6 14-OPTA-068A.3 (Rev. 0) 
Document No. 614-OPTA-068B.1 (Rev. 0) 
Document No. 614-OPTA-068B.2 (Rev. 0) 
Document No. 614-OPTA-068B.3 (Rev. 0) 
Document No. 614-OPTA-068C (Rev. 0) 

May 7,1999 

Femald Site Office: PO. Box 249 Ross, Ohio 45061-0249 513.648.3402 fax 648.3407 

QO(3GE9 
7Ei1 Pslace Dnve Cincinnati. Ohio 45249 513.489.6789 Fzx 489.7208 

8200 Sevllle Road Lodl. Ohio 44254 330.948.1494 fax 948.1933 
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INSTALtA TION CAPABZ'ZTIES - 
PROPOSED EQUIPMENT 

Document No. 614-OPTA-068A. 1 (Rev. 0) 

PETRtO 000670 - 
nnvaronmcntd 





The Istrexompany :-2739 

CI 
3 

I nst ai I at ion Capabi lilies 

~ lnformsttion on equipment proposed for this project: 

1. 3 Coiumbim Wedge Welders 
2. 3 Cohrneifie Extrader K i t s  e- -5 1L̂ Rs ~ - n  cxlvhfi ?am( 
3.  4 Generators - 3 Hcndas &1 Grainger 
4. 1 Cclunbine Coucon Cutter 
5.  1 Cciumbine Tensiometer 
6. 7 C . ~ i ~ , ~ : ~ ~ y ~  \/zcccn bc;( 
7 .  1 Ser of pressure tEsting monometers 
8. 4 Sawing machines - 3 Newlong & 1 Union Special 
9. 1 Spreader Bar 

-k: - SI-? 
~ Layout Equipment 

1. 4 PCIS~-T:EC~S 
2. 2 Lulls 
3. 1 Excavator 

13811 S. Poplar PI. 
Glenpool, Ok 74033 
'lirla&FcDt 19183291-2318 
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INSTALLATION CRPABILITIES - 
A YERAGE DALLY PRODUCTION 

Document No. 6 14-OPTA-068A.2 (Rev. 0) 
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The lstre Company ,, f i  

s 
Average daiiy production a d for project 

Manpower: 
1 Superintendent 
1 blaster-Searner 

8 Tech niCion 
2 Q u a a  trol ) 1- 
a L ~ C O  

1.lnstalled GCL- 43,000 Square Feet per day 

3.lns:alled Geo-tsxtiie 44,000 Square Feet p 

Gperacrs 

+ - F & k  t . 
2.lnstalled GML- 43.000 Square Feet per day 

4.lnstailea Geo-filter 45,000 Scuare Feet per day 

13811 S. Poplar PI. 
Glenpool, Ok. 74033 
wR&Fc# mm-23M 000673 
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INSTALLA TION CMABILITIES - 
QUALITY CONTROL PROCEDURES 

Document No. 614-OPTA-068A.3 (Rev. 0) 





Q ~1 a1 ity 

- 2 7 3 9  The lstre Company- 

Control Manual 

Note: 

Tne attached quaiiiy control manual is superseeded by the project 
contract ccnstruciior; quality control document. 

13811 S. Poplar PI. 
Glenpool, Ok. 74033 
li?deL&FaXrn291-2318 
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1.0 Intzodact ien 

2 - 2 7 3 9  1 

1.1 ThLs manual defi:iea Zhc Quality Controi Program developed and 
u z i l i z e d  by The Xstre Company (T.I.C.) t3 ensure =he cpa lz ty  of 
workananship and t2-e inatallation integrity of qeomemb=anes ar,d other 
geosyncheti= products, 

installation q u a l i t y  i s  requLred to substantiate t h i s  . X a l l t y  
Control  Program. 

1 . 2  T . I . C .  has recognized thac careful and speci€ic documentation of 

2.0 Geosezabzane Installatior:  

2.1 SutGrades 

2.1.1 Tks Ger.eral and/or Earthwork3 Contrcct3x shall be rescansable 
for preparing and maintaiciag the acbgrade in a conditicn 
scitable fcr inatallation of the gconer&rane unless 
specifically agreed otherwise. 

acceptance of the subgrade s-=faces. Two pcrsible formacs ar= 
cffered: la; d o i l y  certification cf -%e at=& cavered deficed 
by pane; nuubezs and/or construcEion stat ions, (b 1 
certification at the end of liner ceployment ameptinp a11  
areas lined. Subsurface acceptance by T.Z.C. w i l l  o n l y  
ceztify that  the surfac+s lined mre visual ly  i n s p ~ r t s d  ar.d 
appeared to be 9uitab;a f o r  geometcbrsac deg1oymer.t. 

2.1.2 'If requested, T .  I. C. w i l l  prsvide their client with N r i t r t r .  

2.2 Seonempzane Deploymect 

2.2.1 Prior to cOI3EOtncement of geanembrane depLoymcnt, ,ayout 
drawings shall be produced t o  indicate t h e  intznded panel 
configuration and scam location and direc-don. 

oi deployment. 
the manufactarer's productisn roll number. 
identificatim w i l l  also be shown on as-built drawings 
provided af ter  the campletfor. of the project. 

than that  shown on the layout drawings the dlfferance will be 
reflected in the as-built drawinqs. 

s h a l l  not damage the geomcunbxam or the subgrade. 

shoes that can d m g e  the qeorndrane, o r  engaqe in actions 
that could result i n  damage to the geomenbrane. 

2 . 2 . 6  Adegwte temporary ballast (sand bags) which will not damage 
the gaol~cnrbrane. shall be wed to prevent up l i f t  or movement 
by wind. 

the followins p z 8 g t a p h s .  
seriously damaged r i l l  be mark&, cut out and removed from the 

2 . 2 . 2  Each panel shall be assigned a numeric identifler a t  th3 tint? 
The panel idenzification shall  be related to 

Panel 

2.2.3 It geomembrane panels are installed it, a diffsrent  arrangement 

2 . 2 . 4  The znerhods and sqxipmnt u e d  to deploy the geomembrane panel 

2 .2 .5  No persor.nal wozking on the geo?aembrana shall Smoke, wear 

2 . 2 . 7  All damage to gcornsrPSzane will be repeirmd ia  acc!xdance w i t h  
Any aread of the geomembrane 



e 



S e n t  By: Petro Emironmenta l  Technolog; 614 071 5870; I '- 

May-3-99 4:03PM; Page 3 

. m  

(. L 

work area with the resu l t ing  repairs performed in accord- ance 
with the paragraphs below. 

;.e., oriented along not across the slope. Whenever possible, 
horizontal seams should be located not less =%an 10 feet from 
t h e  toe of a l l  slopes. Eacb f i e l d  noun shall be numbered in P 

manner t!!at w i l l  be recorded on the err-built drawings and 03 
the appropriate qua l i ty  control cocrurents. 

2.2.9 All perscnnel performing s d n g  operation shall be tzaiced ir, 
t h e  operatLon o f  t h e  specific searning t@pme>t beicg %Jscd m d  
w i l l  qualify by perfonring a test weld as described in the 
paragraphs below. The project Master Scamer will Fzoviae 
d i r e c t  supervision o f  all porsonr.el seaming '50 v e r i f y  ?roper 
welding ptocodu=es a:e followed. 

coziperrsatc fcr t,he contraction of the material durfr.g the L ~ W  
tempera:urc ForZion of the se-mace life. 

2 . 2 . 8  In general, seama s h a l l  be oriented p a r a l l e i  tt the sloFe, 

2.2.1 Sufficient  slack shall be ir.sta:led ir. the geomenbrarie t o  

Tn most applicazicns,  slack will be i c a t a l l e d  based on the  , . 
discret ion of t h e  T.I.C. suparviicr. In cases where f ixed 
points e x i s t  in the menbrafie system i . e .  between structures 
bad attac.lments, the followin$ equation sha:l be ased tc 
calculate the minimum m o u n t  of slack requirad bezwean the 
f ixed pcints. 

Wfsece : 

6 is the  minimum amount of slack required between :be f i x e l  p i n t $ .  
C Ls the coef f ic ient  of linear thermal expansion :or contraction) 
for the geomembrane mnotcrial. 
T is the surface temperature of the ;yeonembranc when the slack is 
meaaclred. 
TI is the lowest ternpcraturo anticipated during thc scrvita Life of 
the ~eomembrme. 
0 i s  the distance between the fixed aclnts under consideratiar.. 

2 . 3  Welding 

2.3.: Fusfon Welding. Fusion welding consists of p1acir.g a 
heated wedge, mounztc on a sals-propel led vehic*&sr 
unit, between two overlapped sheets such that the 
scrface of each sheet is heated above che polyethyLena 
melting point. Inaaediazely a f t c  being heated, the 
ove:las region i s  passed betrnrn pressure wheels t h a t  
compress the molten arras together so *.at a continuous 
homogeneous uelc! I t  fo,?mc. The wedge welder is 
equipFed with a temperature readout that cont inua l ly  
monltcrr the temperature of the wedge. The nedge welder 
also has adjustabl3 controls that allow the temperature, 
pressure 8nd speed to be adjusted to m e e t  specific Site 
conditions. 

2.3.2 ExtrusAon Wrldhg. ErzmsFon f i l let  mlding consists of 
introducing a bead of molten polyethylone along the edge 
of the 30am overhp.  The molten polyethylafin bonds to 
each sheet resulting n a hoarogcnecus bond between the 
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2.3.2 

bead and the surfaces of the sheets t o  be welded. The 
extrusion welder has  temperature reacouzs which 
continually monitor the tempexature of rhe extradite .  
The extrusion welder also has controls :hat allow the 
tempezature of the extradite and the pre-bat a ir  to  b* 
adjusted t o  meet specific sl te  conditions. 
T.I.C. reiLz8 on the experience of the Prozect 
Superintendent and resultn of t e s t  se&m to dett-mint 
seaming restrj.ctions caused by weather. Many factcrs 
suck as ambient temperature, humidity, wind, oualight,  
et=. can affect the i n t e g r i t y  of f i e l d  seams acd must se 
considered when deciding whether or not seaming should 
procccd. Test 98-3 as desc:lbed below are  required 
pticr to s tar t  of daily producricn sesming to dete-qine 
whether or not weather conditions vill affec: ? . : .S . 's  
ability t o  produce quality Seams. AdclLLonal non- 
destructive and desttocf lve t e s t ing  of prcducticn scans 
subshnriute the decia ioq made by t h e  Prsjecz 
Superintendent t o  conrir.ue seamlng on any given day. 

2 . 4 . 1  Seam Preparation for Fusion Uelding; 

(a :  Overlap geomembrane panels approxinately 6 inches 
(b; Char. seam area thcroughly. Seam azea nest be f r e e  of 

moisturs, dust, sand, 33 any d8SriS. No ;.rizdinp is 
required foz f u s i m  weldng.  

(c: A d j u t  t h e  p&:els to minimize any differential wrinkles. 

2.4.2 Seam Prepa:atior. for Extrusim. Welding 

(a!  Overlap panels a ninimm. of 6 in&es.  
;b! Tnmporati1.y bond t.he panels w i t h  heat  lefsrer. Exercise 

(c: C l e a r .  seam area prior to sevning to asswe the area is  

;dl Cr i r rd  the  seam area which w i l l  be cove:ed by the 

caution net zo damage the adjacent areas.  

free frm moisture, dust, sand or debris o f  any kind. 

cxzradite bead. Cars should be taken not to grind areas 
t-hat w i l l  remain exposed. Grinding &ska akoulc be 
clean and relatively Lcosh. 

(e )  Welding rod shall De kept cLecn and dry a: a l i  timeu. 

2.5.i Test Seams 

Test seams shall be performed p r i x  to the star; or seaming 
each day and a t  least once every f i v e  hours of seaming f o r  
each seaminp apparatus i n  use. Test aeiyI1a skall be =de 
utilizlag the gczaps of geomembrane i n  use w.d shall be seamed 
ur.der the eame conditions as the production s e a s .  

Test seam shell  be at least 5 feet in length and shoidd be 
made from two pieces o f  geomsmbrane approxiaateJy 12 inches in 
nidt 3. 

2 . 5 . 2  Testing 

( a )  Visoal.ly Inspect f.he seam for aquae:e-out, deformation 
ar;d general appearance. 
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(b) Four random samples, 1” fa width, shall be cut from the 
t e s t  s e w .  Teat each of m e  sau@es in peel ujing a 
field tensiometer. In the case cf split wedge fusion 
welds, both tracks of each sample. S f  any of the 
samFles exhibit more than 10% peel separation i n  t.?e 
weld, the test w i l l  be rejected acd a new t e s t  weld w i l l  
be performed. If none cf the t e s t s  indicate  peel 
failure, the average peel strengths w i  11 be recorded. 
An addlcional th:ee samples shall be at from the  test 
weld and teszed i3 shear. The sample tested i n  shear 
shall f a i l  outside of the weld. 

apparatus shall not be used u n t i l  t h e  d e f i c i c n z i e s  arc 
corrected and a passing test weld is achieved. 

(c )  A f t e r  successful c- le t ion =f the test weld, the 
remaining portions of the test weld can be discarded. 
Dccxmentatlon ul:: be maintained recvrcing: daze, 
technic ian,  machine, aunbien: temye:atxe, mckiae  
aecrir .ys  (texysratrrre aEe speed) asd t h e  tesZ reSulZ3.  
PLaase see atxached f0-q TZC-1.  

(c) If the aetandtes t  weld also fails, the seaming 

2.6.1 General Searing Procedures 

( a )  SeeJnFng shall extenr! as far i n t o  the anchor trenckes a s  
is  f o a s i b l e  when the seam i s  uelded. IC any case, scams 
must extend af l e a s t  thrse feet Fato ::?e anc!c= t r e n c h .  

csatinr;owly during fwim welding. 

mai t sred  dcrFnq a l l  eeaming. 

to f a c i l i t a t e  welding through the  n r i n k h a .  

throiigh s h a l l  be cut along the ridge to achieve a flat 
overlap. The cut shall be seamed. k.y pozt ion of t h e  
=ut which has i n s u f f i c i e n t  o*rtriap for extzusion welding 
shall te covered wrth a round or oval pazch. 

( 5 )  Overlap and seam cleanliness shall be mcnitsred 

!:I merating temperature and speed se t t ings  shall be 

(d! All cross-seam wrlnkles (compmsazion) shall be aligned 

(9 )  Fistmouths or coss-seiua wrznkhs that cannot be welded 

Non-De3tructtve Seam TestLng 

5.1 Concept 

T.I.C. uili n o n - d e s t x c t l v e l y  zest  a l l  f i e l d  seams CVUZ t h e i z  
full l ength  u i i n g  air pressure tast ing,  vacuun testing or 
otaer approved Qet?,OdS t o  verify the con:inuity and i n t e g r i t y  
o f  the  seams. 

3.2 A i r  Pressure Tesflng 

Most fusion-welded seam8 a t e  cowosed of two distirrct welded 
tracks scpazated by an un-welded channel ( t h e  sir channel). 
A i r  pressure test ing involve8 pte8suriz;ng the ai: channel and 
monitoring its a b i l i t y  to hold the a i r  presstzte for  a period 
of five minutes. 
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I Mat e rial T hi c krres s Hiniinum I n i t i a i  Pressure Hax Pe,-missLble Pressure 
m (mil) KPa (psi) Dl f f erential  kPa (psi 1 
1.0 (4C) ! 172 (25) 
1.5 (6C) is6 [ t 3 )  

28 (4) 
I 21 (3) 

(dl Releaae prmssure by purxtuciny the air chaxiriel 011 

the end opposite the p a s s u r e  f w d  device. Remove 
needle or pre3sure feed device and repair any 
resc l  t a m  holes .  

(el Record f i n a l  results m fom ?X 2 (as attac3ed). 

3.2.2 ?tocedure for Son-Canplyicg rZFr Tests 

In the event of a non-complyinp air pxcssure test, the 
following procekiure eha l l  be followed *-til acceptable test 
results can be cbtained; 

(a) Verify the :ntegrLty of the seals a t  each and of the  a;: 
charnel, the  penetration of the pressure feed and a l l  of 
rhe attached equipment. 

possible leak locations.  
a ir  &.an?el, tho seam will be cu: a t  t h a t  l c c a t i o n  and 
two separate a i r  teats will be recorded on either side 
of the flaw locat ian.  Ar.y neccssary repairs w i l l  be a6 
c!iscusscd chewhere i n  th is  document. 

results over any reasonable lengzh of seams t h e  T . I . C .  
supervisor w i l l  choose from the following alternatives; 

(b) Carefully v:sually inspect :he seam looking for any 
:f a f l a w  is located in the 

(c) If i t  is irapossibb to achieve successful air  t e a t  

Alternat:ve 1. 

The entire deiective seam s h a l l  be removed and a 3' s t r i p  of 
geoane-rane shall be iartalled W i Z h  tuo nrw fusion welds. The 
new welds w i l i  then be ptesaure-tested a8 per the above. 



R 
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Alternative 2 .  

A 3' cap s tr ipe  shall be extrusicn-welded cver the lenptk of 
the seam. 
denartbe belaw. 

Tne resulting weld shall be vacuum-tested as  

3.3 Vacuum Testing 

3.3.1 Equipen: 

The eqclpraent used for Tacuum :cstfng zcnsists of a vacuum box and a 
vac.~.m pum~. A vacuun box Le essentially a r i g i d  fiousiny w i t h  a 
transpareat inspec2ion window. The Lower port ion of the vacuw. Sox 
is equipped with a thick, s o f t  neoFrene sponqc. The vacuuabox LS 
a180 CquipFed with a v a c u n  guage and a reisase valve assembly. 

3 . 3 . 2  Prccezkre 

The vacuum box is placed ever the area to be tes ted  and suffrcienr 
dcwnward pressure i s  applied to "seat*  the neoprene spmqe agaimt  
the liner. 

The vacuum pump is enpaged t o  cause a vacuum in the i n t e r i o r  of the 
vacuum box to approximately 5 p s i ,  ensuring that the  vacuum Sox i s  
"seated" well encuqh that leakage around the neoprene seal is  
mi;: iml . 
r ~ r  a Farinc; of not less than t h i r t y  (33 )  seccnds the seam is 
observed ',hrough t h e  inspection uiadow. X non-complying =as= i s  
inclcated by r o a ~  bunblas caused by air f l o u h g  frcm *-de= the main 
i n t o  the vacuum. Zf no soap bubbles axe obaetved duzing the t h i r t y  
(30) second inspectlor, period, the vacuum is released and the vacuum 
box L3 moved to the next test location. When s e w  lonqt= than the  
vacuum box are tasted, t e s t  locations s h a l l  be overlapped 4"  to 
ensure that 100% of tho $ e a  i s  tes ted .  

c! !  

3 . 3 . 3  Prcctdura fcr Non-Coaplying Tests 

All areas where flaws are indicated by vacuum test lng aball be 
marked and repaired as describe elsewhere i n  this Coc-went. 
rephirs shall be vacaum t e s ted  a s  per the above. 

All 

4 . 0  Destructive Testing 

4 . 1  Concept 

Destructive tesrir,g is u t i l i z e d  to evaluate seam strength and 
quality. 
samples from the qeomembrsne and subsequect tapairs, its use should 
be minimized. 
strategically placed. 

Since destructive testing involves pkysicai ly  roxtoving 

Location of destructive sampies should be 

4 . 2  Fruqucncy 

Destructive t e s t  samples s h a l l  be morked and removed randomly with 
an sverage frequency of one sample per SO0 feet o f  seaming. 
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E x t r a  destructive umples should be taken in potential prcblem areas 
i . e .  areas of contamination, offset  welds or visible  defects. It is 
the responsibility df the T.I .C.  supervisor and t h e  wality control 
technicrans to ensure t.%t all problom are83 are located by either 
destructive ar non-destructive tes t ing .  
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RESUME OF SUPENNTENDENT 

Document No. 614-OPTA-068B. 1 (Rev. 0) 

000683 
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-5 4 ~ - y m W  
s 
Resume of Jerry lstre 
Superintendent 

1. For: Howard Paper Co. Savannah Ga. 40 & 60 Mil. HDPE Paper 
Lagoons 3,000,000 Sq. Ft. Duration 9 Mths Jan. to Sep! 85 

2. Manada Const. Hershey Pa. 60 Mil. HDPE Lagoons 3,000,000 Sq. Ft. \ 
Duration 6 hlths April to Sept. 87 

3. Kaiser Alum. Inc New Orleans. La. 40 Mil. HDPE I,OM).OOO Sq. Ft. 
Duraticn 6 Weeks Ju!y 86 ;' a'Sm.2 
4 
Ft. Duration 5 Mths May to Sept. 89 

City of Ottawa Ottawa. Ont. Canada 30 Mii. VLDPE 3,000.000 Sq. STq- + 





RESUME OF QUALITY CONTROL CHIEF 

Document No. 6 14-OPTA-068B.2 (Rev. 0) 
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Quality Control Technician 

R e s u m e  

Kurt ‘ret e rso n 

Lis? o i  Projects 

1. Cape Cmavera!, Fla. U.S.  Government 60-Mil. 500.000 

2. Bar.ow, Fla. C.F. industries 40-Mil.  i,500,000 
1, 

3. Eartow, Fta. Cargil 80-Mil. 50,000 

’0 4. Ross, Ohio Fernalci 80-Mi. 400,000 

Prev!ous work history w2s in tne area of Qua!ity Contra. overseeing 
earthworks for ten years. Aiaska, ana Fioriaa are the two main areas 
of empioyment. 

-- 

13811 S. Poplar PI. 
Glenpool, Ok. 74033 
Ila8Fmc mm-2318 
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RESUMES OF SEAMING PERTOMVEU 
INSTALLATION CREW 

Document No. 614-OPTA-068B.3 (Rev. 0) 
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RONSCOTT 

MASTER SEiliMER 

GQ0688 
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UCT; 3 T k J - 4  t 

Name: Ron Scott 

Titie: Master ' Seamer 

R e s u m e  

1. Fernald - Ross. Ohio - Ceil#2 - Sept. 98 - 80 Mil. - 
700,000 Sq.Ft. 

2. WMI Growe Landfill - Morrisville, Pa. - 60 Mil. - -7 
1,000,000 Sq.Ft.  

a+? 
n&L? 

3. WMI Pasco County Landfill - Dade City. FIa. - 60 b1iL 

3. WM Turnkey LmdEil - East St. Louis IL. - 60 M I L  - 
2 , 7 0 2 , 0 0 0  

q P P 9 @ O 0  SP*Ft* 

ML Ron Scott will be the Master Seamer for the project. 
He has fourteen years of field installation of H.D.P.E Lining 
S y s t e m s .  





.. e 
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GARY CARSON, JR. 

WELDING TECHNICUN 



e 
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s 

Name: GARY CARSON JR. 

Title: Weid Tech 

R e s u m e  

1. Fernaid - Ross, Ohio - Ceil#2 - Septa 98 - 80 Mil. 
700,000 Sq.Ft. .3 

2- Uniontown, Pa. Landfill - 80 Mil, 900,000 Sq.Ft. \bA 
3, Brockway, Pa, Lmdfili -60 b1iL - 915,000 Sq.Ft. r b a ?  
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JUSTIN McELHONE 

WELDING TECHNICL.IIL' 





Name: J stin N1cElhoL.e 

Title: Weld Tech 

R e s u m e  

- - 2 7 3 9  

1. Fernaid - ROSS, Ohio - Ceil#2 - Sept. 98 - 80 Mil. 
700,000 Sq.Ft. 

2. New Hampshire Landfill - 593,000 Sq.Ft. b A ?  I 





I 
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_ _  a COLD WEXTHER S W I N G  PROCEDURES 

Document No. 6 14-OPTA-068C (Rev. 0) 





Cold Weather Seaming Procedures 

The following procedures should be used as a supplement to ( nct replace) the 
procedures outlined in the project specifications when evw weldifig takes place 
in ambient temperatures below 40 degrees F. 

liner and readings logged every hour. 

4 3-7 e- 6 
1. Ambient temperatures should be measilre two fe abcve the surface of the 

2. Trial we!ds. for both fusion and extrusim welds. should be run cn strips 15 
feet long. Coupons will be taken every 2 feet for a total of 6 specimens [ 4 peels 
and 2 shears ). 
3 . .  Trial welds wiil be run under Conditions as clcsely resembling fieid 
conditions as possible. For example, the material will be exposed to the same 
elements as will be encountered during seaming. Run trial welds on the same 
subgrade conditions. Do not pre-heat trial welds unless you intend on pre- 
heating during field welding. 
4. All available information will be logged for bcth trial weids and field 
seaming. Tnis information will include but not be limited to the following: 
Machine temperatures and pyrometer temperatures, speed setting and measured 
speed. ambient and liner temperature, peel and shear values calibrated to 
pounds per inch (PPI). 
5 .  Additional trial welds will be performed whenever the ambient temperature 
changes by more than 10 degrees F. since the last trial weld. 
6. Coupons will be cut and peel tested from the end of every seam. 
7.  If experiencing weld failure due to lack of heat, slow the machine speed dowr: 
and retest machine. Continue to lower speed, until passing test are achieved. 
8. Special care should be taken to prevent any precipitation from entering the 
weld area. 
9. Deployment and seaming operations will be terminated during periods of 
precipitation, and high winds. 

Dsr=-* 

_ -  

13811 S. Poplar PI. 
Glenpod, Ok. 74033 
7i$a&Fc# mm-2318 









FLUOR DANIEL FERNALD 

SOUTHERN WASTE WITS (SWUs) EXCAVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE Io PROJECT 

SUPPLIER SUBMITTAL No.: 20102/402-614A-02770-2 (Rev. 1) 

INSTALLATION SCHEDULE & 
LISTING OF 10 COMPLETED FACILITIES 

FOR OPTION A. WORK 
Sections 02770-1.04.B.2, -.B.4 

Document No. 614-OPTA-068D (Rev. 1) 
Document No. 614-OPTA-068E (Rev. 1) 

August 24,1999 

femald Site ORice: FK). Box 249 Ross. Ohio 45061-0249 513.648.3402 Fax 648.3407 





RVSTALLAZTONSCHEDULE FOR 

GEOSK'VZZEZ7CS 

--2739 

Document No. 6 14-OPTA-068D (Rev. 1) 
Section 02770-1 M.B.2 

. .  
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The Istre Company 

Geosynthetics Installation Schedule for OSDF Cell #3 

August 11,1999 

August 17,1999 

Check in men and equipment, training for personnel 

Start installation of GCL, FML, Geotextile for Secondary Layer 

September 4,1999 

September 13,1999 

Complete installation of Secondary Layer geosynthetics 

Begin installation of GCL, FML, Geotextile for Primary Layer 

October 1, 1999 

October 8, 1999 

October 1 1 , 1999 

Complete installation of Primary Layer geosynthetics 

Start installation of geotextile cushion 

Complete installation of geotextile cushion 

Start installation of sacrificial geotextile 

Complete installation of sacrificial geotextile 

..+ 

1381 1 S. Poplar PI. 
Glenpool, OK 74033 

Tele. & Fax (918) 291-2318 
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LISIZVG OF IO COMPLETED ' 

FACILIITES BYINSTALLER 

Document No. 614-OPTA-068E (Rev. 0) 
Section 02770-1 M.B.4 
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..+ 
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The JW   st re CO. is a new company-that has yet to have completed geomembmne liner 
installation projects totalling 10,000,000 square feet. Per paragraph 1.04.B.4 of Technical 
Specification Section 02770, alternate qualifications may be evduated by the Construction 
Manager on a case by case basis. Attached is a listing of the completed facilities that theistre 
Co. has completed geosynthetic her‘installation work, which totals 3,125,000 square feet. In 
addition to The Istre Co.’s attached listipg of completed facilities, also attached is a listing of all 
projects I&. Jerry Istre has completed during his 25+ years of ixperience in the geosynthetic 
installation industry. 

Petro Environmental also believes that is important to note that Mr. Istre has been involved in the 
installation of geosynthetics for both OSDF Cells 1 and 2, both as a Master Seamer (Cell 1) and 
as Petro Environmental’s Quality Control Inspector (Cell 2). Mr. Istre is acutely aware of the 
Fernald-specific site requirements with regard to safety, as well as the  hue of the work and the 
quality of workmanship demanded on this jobsite and for the OSDF Project. During the 
construction of Cell 3 geosynthetics, Mi. Istre will be on-site on a full-time basis functioning as 
the Superintendent for this aspect of the project. 



e 
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The Istre Company e 

Company’s Resume (Subcontract Work): 

Terrafix: 425 Attwell Dr., Rexdale, Ontario, Canada M9W5C4 
Contact: John Mooney 
Phone: (416) 674-1 159 
Equipment: Columbine dual-wedge fusion welder 
Jerry Istre’s Responsibility: Owner/Superintendent 

City of Wanen, Maine - GSE 60-milY 200,OO s.f.; Landfill Cap; March, 1996 

0 E.B. Eddy Paper Mill - Espenola, Ontario, Canada - GSE 8O-mily 400,000 s.f.; Acid Ponds; 
June, 1996 

City of Rangley, Maine - GSE 60-mil, 250,000 s.f.; Sewage Lagoons; July, 1996 

0 City o f  Yarmouth, Maine - GSE 40-d, 500,000 s.L; Landfill Cap; August, 1996 

City of Brunswick, Maine - GSE 40-mil,275,000 s.E; Landfill Cap; September, 1996 

Comanco: Tampa, Florida 
Contact: Mark Topp 
Phone: Unknown 
Equipment: Columbine dual-wedge fusion welder 
Jerry Istre’s Responsibility: OwnedSuperintendent 

a 
0 IMC - Bartow, Florida - GSE 4O-mily 1,500,000 s.f.; Mine Cap; June 1997 .- 

~ 

Additional Istre Co. Work: 

Fernald (OSDF): Subcontracted with Environmental Design & Construction, Inc. (EDCI) 
Contact: Diane Harris 
Phone: (256) 551-0372 
Equipment: Columbine dual-wedge fusion welder 
Jerry Istre’s Responsibility: Master Seamer 

0 Fernald OSDF Cell 1 - Ross, Ohio - National Seal 80-mil,400,000 s.f.; Oct./Dec., 1997 

Subcontracted with Petro Environmental Technologies, Inc. 
Contact: J. Richard Schairbaum 
Phone: (513) 648-3406 
Equipment: Columbine dual-wedge fusion welder (as needed) 
Jerry Istre’s Responsibility: Quality Control Inspector 

(@ 0 Fernald OSDF Cell 2 - Ross, Ohio - GSE 80-mil, 750,000 s.f.; AugJOct., 1998 

. . .- .- -. 
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Jerry Istre's Personal Resume 

Project Name & Location 

City of Dayton-Dayton, WY 
BFI-Atlantic City, NJ 
Ft. Howard Paper-Savannah, GA. 
Kaiser Aluminum- New Orleans, LA. 
Inspiration Copper- Claypool, AZ. 
Hycrofi Mine-Winnamucca, NY 
Perry Eng.-Leesburg, VA 
US Corps. Of Eng.-Fayetteville, NC 
Summitville Min-SummiMle, CO 
Gilt Edge Brohm Mining-Deadwood, SD 
Rollins Envir. Service-Baton Rouge, LA 
Wolverine Tube-Decator, AI 
American Cyanamid-Laplace, LA 
Builders Transport-Dallas, TX 
Manada Constr.-Newburg, PA 
Cheveron-St. James, LA 
Ethal Cop.-Baton Rouge, LA 

Suntimes-Aurora, IL 
Peters Construction-Granite City, IL 
Viet Construction-Grove, MN 
IL State-West Chicago, IL 
Wayne Disposal-Belleville, MI 
N.B. Power-Milbank, New Brunswick 
Sydney Steel-Sydney, Nova Scotia 
Bruin Lagoon-Bruin, PA 
USA Steel-Pueblo, CO 
Hudson Electric-Newburgh, NY 
BFI-New Orleans, LA 
Muni. of Coboconk-Coboconk, Ontario 
Muni. of Tamagami-Tamagami, Ontario 
Novia Scotia Power-North Sydney 
Muni. of Glecien-Glecien, Alberta 
Muni. of Tamagami-Tamagami, Ontario 
Uniroyal-Elmira, Ontario 
Gyr Construction-Clyde River, NWT 
FBD-Coral Harbour, NWT 
Muni. of Ottawa, Ontario 

Mmada COnst-Hanisburg, PA 

Material Square 
Footage 

12-mil 50,000' 
40-mil 1,000,000 
40 & 60-mil 3,000,000 
40 Mil 1,000,000 
40 & 80 Mil 100,000 
40 Mil 
30 Mil 
12 Mil 
60 Mil 
60 Mil 
80 Mil 
40 Mil 
20 Mil 
XR-5 
40 Mil 
100 Mil 
30 Mil 
60 Mil 
20 Mil 
60 Mil 
40 Mil 
30 Mil 
80 Mil 
60 Mil 
60 Mil 
60 Mil 
30 Mil 
60 Mil 

60 Mil 
60 Mil 
60 Mil 
60 Mil 
80 Mil 
60 Mil 
60 Mil 
60 Mil 
30 Mil 

SDR-11 

1,000,000 
1,000,000 
150,000 
1,000,000 
1,370,000 
1,000,000 
100,000 
290,000 
10,000 
21 1,000 
40,000 
500,000 
3,000,000 
200,000 
1~00,000 
250,000 
70,000 
550,000 
500,000 
50,000 
200,000 
1,300,000 
1,300,000 
12 Miles 
800,000 
250,000 
1,300,000 
500,000 
250,000 
170,000 
70,000 
70,000 
3,000,000 

Superintendent (S/ 
Master Seamer tihSl 

S I M S  
S 
S 
S 
S I M S  
S 
S I M S  
S 
S 
S 
S I M S  
S I M S  
S I M S  
S I M S  
S I M S  
S 
S 
S 
S I M S  
S 
S I M 4  
SIMS * 

S 
S 
S 
S 
S 
S 
S 
S 
S I M S  
S 
S 
SIMS 
S 
S/MS 
SIMS 
S 

. .  
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Jerry Istre’s Personal Resume 

Project Name & Location 

Gyr Construction Igloolic, NWT 
Casseilo Construction-Bethlaham, NH 
Terrafix-Lacdubonnie, Manitoba 
Nortruck Construction-Met, NWT 
Hovat Construction-Coral Harbour, NWT 
E.B. Eddy-Espenola, ONT 
Muni-Rangely, ME 

C.F. Industries-Bartow, FL 

C.F. Industries-Plant City, FL 
Labbe & Sons-Brunswick, ME 
City of Warren, ME 
Petro Environmental 

MUni.-Ya~m~uth, MA 

Cargil-Bartow, FL 

Muterbl 

60 Mil 
60 Mil 
60 Mil 
60 Mil 
60 Mil 
80 Mil 
60 Mil 
40 Mil 
40 Mil 
80 Mil 
60 Mil 
40 Mil 
40 Mil 
80 Mil 

Square 
Footage 

80,000 - 
400,000 
400,000 
70,000 
50,000 
500,000 
300,000 
500,000 
1,600,000 
50,000 
20,000 
375,000 
150,000 
400,000 

1381 1 S. Poplar P1. 
Glenpool, OK 74033 

Tele. &Fax (918)291-2318 

Superintendent (S)/ 
M e r  Seamer (1MS) 

SIMS 
S 
S 
SfMS 
SIMS 
S 
S 
S 
S 
S 
S 
S 
S 
S 

..- 





TO: 

FROM: 

DATE: 

SLTBJECT: 

--.2739 

M E M O R A N D U M  

Bill Zebick, Construction M w e r  
Fluor Daniel Fernald 

Kwasi Badu-Tweneboah 
Geosyntec consultants 

July 8,1999 

QualiKcations of Proposed Geomembrane Installer 
OSDF Phase II, Option A Project - Cell 3 
Fernald Environmental Management Project 
F e d &  Ohio 

Part 1.04B.4 @age 02770-2) of Teefinical Specification Section 02770: 
Geomembrane Liner and Cap requires the geomembrane Installer to have completed at 
les t  10 facilities totaling 10,000,000 square feet (minimup) of polyethylene 
geomembrane. It also states that: “... Alternate qualifications may be evaluated by the 
Construction M w e r  on a case by case basis.. .,’ 

The proposed installer for the Cell 3 liner work is The Istre Company, which bas 
completed a total of 4,275,000 square feet of polyethylene geomembrane installation 
work. However, Mr. Isue (the owner of the company) has over 10,000,000 square feet 
of polyethylene geomembrane installation experience. In addition, Mr. Istre has bee3 
involved with the liner installation work for both CzIls 1 and 2 of the OSDF project As 
such, GeoSyntec CQC and FDF QA personnel are familiar with Mr. Ism’s work as a 
ma&er samer and quality control inspector of polyethylene geomembrane W a n o n .  
Also, GeoSyntec has contacted some of Mr. Istre’s references and he was given positive 
recommendations on his workmansbip and dedication in getting the job done. 
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Mr. Bill Zebick 
8 July 1999 
Page 2 

Part 1.04A (page 02770-2) of Section 02770 of the Technical Specifications 
requires for the submittal of a copy of Installer's letter of approval or license by the 
geomembrane Mandacturer. An approval or license h m  the geomembrane 
Manufkcturer would attest to the qualifications of the Installer (i-e., The h e  Company). 
The geomembrane Manufacrurer would also be available to provide technical sqport to 
The Ime Company, ifneeded, during installation. 

GeoSyntec therefore suggests that in accordance with the specscations, the 
Construction Manager may waive the 10,000,000 square footqe requkernents provided 
that Mr. h e  is directly involved in the installation of the polyethylene geomembrane 
for the Cell 3 project. It is also suggested that FDF consider requesting from The ktre 
Company, through Petro Environmental Technologies, Inc. (Peao), a warranfy on 
geomembrane installation (workmanship) as well as a bond to address any liability 
associated with completion of the Cell 3 h e r  installation. 0 

Should you have any questions or require additional i n f o d o n ,  please do not 
hesitate to contact me. 

.v 

* * * * *  

Copies to: Jim Jenkins (FDF Fbgineexkg) 
Mike Godber (FDF QA) 
Jim Bumett (GeoSyntec) 
GeoSyntec Project File 





3 RCVDCS FORM 
=QmST FOR CLARIFICATION OF INFORMATION /DESIGN CHANGE NOTICE 

VP I WO NO.: I@) SIC NO.: i w 9  1 OF 1 I ( ~ > D A I E  

(9) G DCN-JUSTlFiCATION, EXISTlNG CONDITION & 
REQUESTED/PROPOSED CHANCE 

I 

. 20102 I 614 
vc- - .. 

WPONSIBLE DISCIPLINE 
6 Wa& Unit Excavation 1 On Site DhposaI FacZty Phase II Project F-2739. 

(4A) R- - 
Waiver of Liner Insraller Approval Letter 

I ODOCUMEN~NOS. 
nMn -n 

(7)DocuMMTsAFFEclED 

1 chnical specifications 20 102-TS-OOO 1 

1 -  3/2/9! 
(1 1) RCI NO.: 

(1 1) Dm NO.: 
RCI-20 1 O2-04~ 

OREV. (8) OTHER 
0 02770- 1.W.A 

+ g h  1.MA o f T e c h i d  Specifidon Seczion 02770 sear~s that the Conmcor is to submit a copy of the lnsralleis [ear  of 
~ - ~ v a l  or i i c s e  by the geomernbrane manufaCurer. Due to the way the conmc: is mUcrUrrd, FDF setem the rnauufkcmrcr to 
]vi& gosynthedcJ for this projec, while the Conaac:or is h: to seler: the Insidler of its' &oic:. The Innaller se!eczd by tfie 
nnc:or may or may not be previousiy approved by FDFs seles:d geoqmherics macufacrnr, rhus such approval would'have 
je ,mered in order to mett the requiremem of this c o n a ; l c d  submid  r e q u k n e x  Additionally, the w u f a c - m r  of the ,oe+ 
l&eriEs orovidcs a wanancy for that material while the h d e r  (or Pem &vKonmentd) provides the wamnry to cover peosynthedcs 
;dIatjon. In this fashion, borh wananties are independent of e3cS other, therefore, the requirement to have the Insider approved by 
: mulufamr to install their producs is not a nefssiry. Tne::fore, Perro EavKonmcntal is m.uesCiag &at this submittal m.uiremeat 
waiveci. 

/ 

COMPANY: 
Pew Enviroamend Ttcfinologiies. Inc. 

2. UP- 
) R E Q V  
Xichard Schairbaum 

1 RESPONSE FOR RCI. IS A DCN REQ'D U N O  (14) FOR DCN: 13 APPROVED @APP OTED UDISP16PRbMD 
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Response to RCI-20102-0435R 

Dated 3/2/99 
(Page 2 of21 

The purpose of the approval andor license of the Installer by the geomembrane 
Manufacturer is to enable the Installer obtain technical support from the iManufacrurer to 
address problems that may be encountered during installation. For example, in the event 
repetitive destrudve seam test failues are encountered, the geomembrane Manufachur 
technical support team may be able assist the Installer to troubleshoot the welding (or 
seaming) problems. DifTerent geomembrane  manufacturer^ (e.& GSE, NSC, Sexrot, etc.) 
use resins from different SOWC~S (e&, Mobil, Chevron, etc.) to product: geomeabrane 
rolls and welding rods. The geomembrane Mandacnmr may be heipfid to confirm 
compatibility of welding equipment with the resin used to produce geomembrane roils 
and welding rods. 

Many geomembrane mznufacmm would void their material warranty if an 
approved Installer did not install them. This may become an issue in the event of 
problems With the matend after Installation. 

Therefore, approval or license of the Installer by the geomembrane Manufacturer 
is necessary to ensure smooth installation of the geornembrane liner for the Cell 3 project. .’ 
It is suggested that FDF assist Pee0 in obtaining the approval or license for the Installer 
(The Istre Company) from GSE (the ,oeomembrane Manufkctum). 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SwVs) EXCAVATION/ 

Project Nos. 20 102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDfl (PNASE II) PROJECT 

. SUPPLIER SUBMITTAL No.: 20102/402-614A-02770-3 (Rev. 0) 

PiSTALLER’S LETTER OF APPROVAL 
FOR OPTION A. WORK . ~ 

Setions 02770-1.04.A - 

Document No. 614OPTA-068F (Rev. 0) 

July 23, 1999 

( . ’  

Fernald Site Office EO. Box 249 Ross, Ohio 45061-0249 513.648.3402 Fax 648.3407 
7851 Palece Urive Cincinnah. Ohio 45249 513.489.6789 fax  489.7208 

S200 Seville Road Codi, Ohio 44254 330.948. I494 fax 948 1933 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE WITS (SWUs) EXCAVATION/ 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE Id PROJECT 

Project Nos. 20102/20402; Contract No. FSC-614 

a 

July 1,1999 

SUPPLIER SUBMITTAL NO.: 20102/402-614A-02770-2 (Rev. 0) 

INSTALLATION SCHEDULE & 
LISTING OF 10 COMPLETED FACILITIES 

FOR OPTION A. WORK 
Sections 02770-1.04.B.2, -.B.4 

Document No. 614-OPTA-068D (Rev. 0) 
Document No. 614-OPTA-068E (Rev. 0) 

t. 
. (308713 

-krnald Slk ORlce: PO. BOX 249 ROSS, Ohio 45061-0249 513.648.3402 0 Fax 6483407 
7851 Palace-Unve ..Cincinnah,-Ohio 45P49 513.489.6789 Fax 489.7208 
R?nn Spvilip Rn-d i nrtr nhtn OLIXL I  mn9m i d w  pay QLIR iaa2 

. .  _ _  __.- ___-  ~ -- -- _-.-_____ 





INSTUTIONSCHEDULE FOR 

GEOSl7WHETIa 

Document No. 614-OPTA-068D (Rev. 0) 





The lstre Company =-2739 

Schedule 

Fernald Cell #3 

1. August 11, 1999 Check In Men and €quipment 

2. August 18, 1999 Start Installation GCL, FML, Oeotextile, 
Secondary - - 
3. September 6, 199s Complete Secondary # 
4. September 13, 1999 Start installation GCL, FML, Geotextif 
Primary 

29, I099 Complete Primary 

. October 8, 1999 Start Geotextiie Cushion 

7. October 11, 1999 Complete Geotextile Cushion 

8. October 12, 1999 Start Sawifical Qeotextile 

9. October 13, 1999 Complete Saorifical Oeotextile 

(. 
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LISTING OF 10 COMPLETED 

FACILIUES BYPRVSTALLER 

Document No. 614-OPTA-068E (Rev. 0) 

- .  . -. . . . -- .... ... . . 
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The Jerry Istre Co. is a new company that has yet to have completed geomembrane liner installa- 
tion projects totalling 10,000,000 square feet. Per paragraph 1.04.B.4 of Technical Specification 
Section 02770, altemak-tions may be evaluated by the Construction Manager on a case 
by case basis. Attached is a listing of the completed facilities that the Istre Co. has completed 
geosynthetic liner installation work, which totals 4,275,000 square feet. In addition to The Istre 
Co.'s attached listing of completed facilities, also attached is a listing of all projects Mr. Jeny 
Istre has completed during his 25+ years of experience in the geosynthetic installation industry. 

Environmental also believes that is important to note that Mr. Istre has been involved in the 
installation of geosynthetics for both OSDF Cells 1 and 2, both as a Master Seamer (Cell 1) and 
as Petro Environmental's Quality Control Inspector (Cell 2). Mr. Istre is acutely aware of the 
Femald-specific site requirements with regard to safety as well as the nature of the work and the 
quality of workmanship demanded on this jobsite and for the OSDF Project. During the con- 
struction of Cell 3 geosynthetics, Mr. Istre will be on-site on a full-time basis functioning as the 
Superintendent for this aspect of the project. 

technologies 
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. .  . S e n t  By; Petro  Environmentel Technolog; 614 871 5670; Jun-3-99 12:46PM; Page 313 
.-. . ... 
:. ,..".. - ...... ..;._.. .. ... . .  

Resume 

7 2 7 3 9  The lstre Company 

Sub-contract Work 

*'<frafix 425 Attwell Dr. Rexdale Ont. Canada MSWSC4 Phone 
i' 4I8-,674=1t59 John Mooney 

1. City of Rangley, Maine - GSE 60 Mil. - 250,000 - Sewage LagWW 
July 96 

2. City of Warren, Maine - G S  60 Mil. - 2oo,000f- Landfit1 CaP 
March 96. . 
3. Ci of Yarmouth, Ma. - GSE 40 Mil. - 500,000 - Landfill Cap 

4. E. B. Eddy Paper MIU - Espenola, Ont. Canada - GSE 80 Mil. - 
400,000 Acid Ponds dune 96 

5. City of Bruntwick, Maine - GSE 40 Mil. - 275,000 - Landfpl Cap 

Comanco Tampa, Fla, Matk Topp 

1. IMC - Bartow Fla. - W E  40 Mil. - 1,560,000 - Mine Cap June 97 

EDCI Huntsville. Alabama - Diane Harris - Phone # 256-551-0372* 

1. Femald - Floss, Ohio - Master Seamet - NSC 80 Mil. - 400,000 
Cell # I Oct, 97 

Petro Environmental - Fernald - Floss, Ohio - Matk Mathor Phone # 

.. 

51 3-648-3402 

1. F h l d  - Ross, Ohio - Quality Control - OSE 80 Mil. 750,000 - Cell 
iy2 - AUQ 98 
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PO. Box 538704 Cincinnati, Ohio 45253-8104 (513) 648-3000 FLUOR DANIEL 
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August 3,  1999 

Fernald Environmental Management Project Letter No. C: SWP(OSDF):99-0025 

Petro Environmental Technologies 
785 1 Palace 
Cincinnati, OH 4525 1 

Dear Mr. Mather: 

SUBCONTRACT NO. FSC-614, PETRO ENVIRONMENTAL TECHNOLOGIES, INC., SWU/OSDF 
ALTERNATIVE SPECIFICATION REQUIREMENTS 

In accordance with the OSDF Phase I I  Contract, Specification Section 2770, Para. 1.04 6; the  
Contractor is t o  submit information on the geosynthetic installation company which shall show 
the company performed work on at  least (10) facilities and has installed a minimum of 
10,000,000 SF of material. The specification also states alternate qualifications may be 
evaluated by t he  Construction Manager on a case by case basis. 

Petro Environmental Technologies, Inc. (Petro) has submitted “The lstre Company” as their 
installer for geosynthetics. This company‘s resume shows they have installed 3,000,000 SF 
of Geomernbrane material and have worked on six facilities. The company‘s resume clearly 
does not meet  t he  requirements o i  the  specifications. However, when further reviewing the 
resume of Jerry Istre, he was found to have installed and or supervised the installation of 31 
million square feet of Geomembrane material. Also, this individual has worked on Cells 1 and 
2 of the OSDF Project and his workmanship as  a Seamer and Quality Control Representative 
was found to be highly satisfactory. The lstre Company is also an authorized installer for GSE 
liner products which further indicates the company and owner is qualified to  install and seam 
Geomembrane material supplied by Flour Daniel Fernald (FDF). Installation warranty in 
accordance with t h e  warranty provisions of current contract shall apply. The remaining 
requirements of Specification Section 2770 Part 1.04 shall apply. 

Sincerely, 

OSDF Construction Manager 

Concurrence: 
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M E M O R A N D U M  

TO: Bill Zebick, Construction Manager 
Fluor Daniel Fernald 

FROM: Kwasi Badu-Tweneboah du 
GeoSyntec Consultants 

DATE: July 8,1999 

SUBJECT: Qualifications of Proposed Geomembrane Installer 
OSDF Phase II, Option A Project - Cell 3 
Fernald Environmental Management Project 
Fernald, Ohio 

Part 1.04B.4 (page 02770-2) of Technical Specification Section 02770: 
Geomembrane Liner and Cap requires the geornembrane Installer to have completed at 
least 10 facilities totaling 10,000,000 square feet (minimum) of polyethylene 
geomembrane. It also states that: “ ... Alternate qualifications may be evaluated by the 
Construction Manager on a case by case basis.. .” 

The proposed Installer for the Cell 3 liner work is The Istre Company, which has 
completed a total of 4,275,000 square feet of polyethylene geomembrane installation 
work. However, Mr. Istre (the owner of the company) has over 10,000,000 square feet 
of polyethylene geomembrane installation experience. In addition, Mr. Istre has been 
involved witb the liner installation work for both Cells 1 and 2 of the OSDF project. As 
such, GeoSyntec CQC and FDF QA personnel are familiar with Mr. Istre’s work as a 
master seamer and quality control inspector of polyethylene geomembrane installation. 
Also, GeoSyntec has contacted some of Mr. Me’s references and he was given positive 
recommendations on his workmanship and dedication in getting the job done. 

. .  . .. - - ... . - .  . . . .  - -  -. . . .. .. . . 
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Mr. Bill Zebick a 
8 July 1999 
Page 2 

Part 1.04A (page 02770-2) of Section 02770 of the Technical Specifications 
requires for the submittal of a copy of Installer’s letter of approval or license by the 
geomembrane Manufkcturer. An approval or license from the geomembrane 
Manufacturer would attest to the quaiifications of the installer (Le., The h e  Company). 
The geomernbrane Mandwturer would also be available to provide technical support to 
The Istre Company, ifneeded, during installation. 

GeoSyntec therefore suggests that in accordance with the specifications, the 
Construction Manager may waive the 10,000,000 square footage requirements provided 
that Mr. Istre is directly involved in the installation of the polyethylene geomembrane 
for the Cell 3 project. It is also suggested that FDF consider requesting fiom The Istre 
Company, through Petro Environmental Technologies, Inc. (Petro), a warranty on 
geomembrane installation (workmanship) as well as a bond to address any liability 
associated with completion of the Cell 3 liner installation. 

Should you have any questions or require additional information, please do not 
hesitate to contact me. 

* * * * *  

Copies to: Jim Jenkins (FDF Engineering) 
Mike Godber (FDF QA) 
Jim Burnett (GeoSyntec) 
GeoSyntec Project File 

0007123 





DOCUMENT ROUTINQ SHEET 
ONSITE DlSPOSAL FACIUTY 

- -  2 7 3 9  PROJECT NO. 20102 

iwrt to ECDC: Dab: 

SubmllMlOCN SWJ b Cocrbdoc . Dale: 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SWU..) EXCAVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDfl (PHASE II) PROJECT 

SUPPLIER SUBMITTAL NO.: 20102-614A-026054 (Rev. 1) 

. .  
DOCUMENTATION OF TRAINING/ 

CERTIFICATION FOR OPTION A. WORK 
Sections 02605-1.04.C 

Document No. 6 14-OPTA-064A.2 (Rev. 1) 

October 6, 1999 

femald Site Office F!O. Box 249 Ross. Ohio 45061-0249 513.648.3402 Fax 648.3407 
7851 Palace Dme CncinnaH, Ohio 45249 513.489.6789 Fax 489.7208 
8200 Seville Road Lodi. Ohio 44254 330.948.1494 Fax 948.1933 oo(3726 





DOCUMENTATION OF TRAINING/ 

CERTIFICATION FOR JEROME VESPER 

Document No. 6 14-OPTA-064A.2 (Rev. 1) 
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Chris Tucker 
PetroEuvir-tal 
@Funaid b ,  

Fax 533 648 3407 

Dear Mr. Tucker 

F-2739  
L 

. .  

 any adbitiond clarification is needed on the training session please Ict me how. 

, Richard J./Hart 
ISCO Industries, Jnc. 
Regional Sales Mir~gt% 
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